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PREAMBLE

The charter of the Blue Ribbon Commission on AngsidNuclear Future directs the Commission to
“provide advice, evaluate alternatives, and makemenendations” for “a new plan” to manage the back
end of the nuclear fuel cycle in the United Stald® charter identifies several specific issudseto
addressed as part of the Commission’s work, inaldive that the Disposal Subcommittee addresses in
this report:

» Options for permanent disposal of used fuel anaifgin-level nuclear waste, including deep
geological disposal;

» Options to make legal and commercial arrangementhé& management of used nuclear fuel and
nuclear waste in a manner that takes the currehpatential full fuel cycles into account;

» Options for decision-making processes for managéarahdisposal that are flexible, adaptive,
and responsive;

e Options to ensure that decisions on managemersenf nuclear fuel and nuclear waste are open
and transparent, with broad participation; and

» The possible need for additional legislation or adments to existing laws, including the
Nuclear Waste Policy Act of 1982, as amended.

The Disposal Subcommittee began its inquiry ineséhissues by posing a somewhat simpler question:
“How can the United States go about establishirgarmmore facilities for permanently disposing of
high-level nuclear wastes in a manner and withimaframe that is technically, socially, economligal
and politically acceptable?

This report documents the Subcommittee’s findingsr the course of 11 months of investigation and
deliberation aimed at answering this question attitesssing the specific issues raised in our chavtest
importantly, it advances a set of consensus recaordaimns for consideration by the full Commissidfe
believe these recommendations, together with tb@menendations being developed by the Transportation
and Storage Subcommittee and the Reactor and kuakd Technology Subcommittee, provide a
comprehensive framework for putting the U.S. nucleaste management program back on track.

We want to be clear on one point at the outsets@tent with our charter and with the directionyided

by the Secretary of Energy to guide our work—weethrant sought to develop recommendations concerning
specific locations (or potential locations) for aspmponent or facility of the U.S. nuclear waste
management system. Rather we have sought to leamgfast efforts—successful and unsuccessful—to
site nuclear waste disposal facilities and to dgvepecific guidance concerning an overarchindesisa

that we believe can dramatically improve the charfoenuclear waste program success regardless of
where specific facilities in the nuclear waste nggamaent system are ultimately located.

Throughout, our inquiry and our deliberations hagen informed by an underlying conviction that this
generation has an ethical responsibility to begiplementing a durable, integrated management girate
and solutions that will enable disposal of sperear fuel and high-level radioactive wastes. Ifdaee
not—if more years and decades elapse and we dogethive will have made a decision of another kind:
a decision to accept the continued accumulatispeht fuel at many dozens of sites around the matio
After recent events in Japan, that prospect cdonger be viewed in the same light. It is stilbtearly to
draw definitive conclusions from Fukushima, buhire is one thing that crisis clearly underscdriss

that delay and inaction, as much as action, pradits®wn set of risks and consequences. We rethlie
siting, licensing and constructing of one or moeenmanent disposal facilities will take time, séit
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important to ensure that safe and secure inteonage for spent fuel and high-level wastes aregfatie
integrated approach.

In sum, Americans have benefitted from the energlyageterrent capacity provided by nuclear
technology for more than 50 years. We cannot angt mat continue to defer responsibility for dealing
with the resulting wastes and spent fuel.

The Subcommittee welcomes comment on this drafirtdppm all interested parties.
Comments can be submitted electronicallwaty.brc.govor by mail at:

Blue Ribbon Commission on America’s Nuclear Future
c/o U.S. Department of Energy
1000 Independence Avenue SW, Washington, DC 20585.

A draft of the full Commission’s main report wilelreleased by July 29, 2011 in accordance
with the schedule set out in our charter. To besimiered as the Commission develops the
first public draft of its main report, commentsthis Subcommittee report must be received
by July 1, 2011. All comments will be made publiavailable on the Commission website.
Any comments received after July 1st will be coasid as the Commission prepares its final
report, which is due to the Secretary of Energydmyuary 29, 2012.
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EXECUTIVE SUMMARY

The Disposal Subcommittee of the Blue Ribbon Comimison America’s Nuclear Future has
commenced to address a set of issues, all of vidgeh directly on the central question: “How can the
United States go about establishing one or mopeodal sites for high-level nuclear wastes in a reann
and within a timeframe that is technically, sogiaiconomically, and politically acceptable?”

To answer this question and to develop specifiomenendations and options for consideration by the

full Commission, the Subcommittee and individuah@uissioners held multiple meetings and
deliberative sessions; visited Finland, FranceadaPussia and Sweden to learn first-hand aboiit the
disposal programs; and heard testimony from nunseeaperts and stakeholders. The Subcommittee also
benefited from commissioned papers on severale@dlapics; these papers may be found on the
Commission web site atww.brc.gov All of these inputs have helped to inform thedasions and
recommendations that are summarized below andekdtat greater length in the Subcommittee’s full
report.

Recommendation #1: The United States should proceed expeditiously¢walop one or more
permanent deep geological facilities for the safismgbsal of high-level nuclear waste.

The Subcommittee concludes that permanent disipsakded under all reasonably foreseeable
scenarios for nuclear materials with a low probghbilf re-use. This includes defense and commercial
reprocessing wastes and many forms of used fuertly in government hands. The Subcommittee
believes it is also highly likely that permanergmbsal will be needed to safely manage at leasé som
portion of the existing commercial spent nucleal faventory. The need for a disposal solutiofirigur
view, inescapabile. It is also independent of paliebates concerning past or future applications of
nuclear technology.

The Subcommittee further concludesthat geologic disposal in a mined repository isthe most

promising and technically accepted option available for safely isolating high-level nuclear wastes

for very long periods of time. This view is supported by decades of expert judgraad by a broad
international consensus. All other countries wjibrg fuel and high-level waste disposal prograras ar
pursuing geologic disposal. The United States hasyrtechnically suitable geologic media for a
repository. Other concepts for geologic disposakHaeen proposed; these options may hold promise bu
will require further investigation.

Nuclear materials that require long-term isolatioexist and we have benefited from the activitiesttha
produced them. There is no ethical basis for abrtigg responsibility for their safe, long-term
disposition to future generations. Thus, while sudromittee members hold different views about the
potential for future re-use of spent fuel, we algeee that it is time tdegin developing and
implementing integrated, workable solutions thatcinde interim storage and disposal of spent nuclear
fuel and high level radioactive wastés.

After Fukushima, it is clear that past assessntse safety and adequacy of current interim gi@ra
arrangements for spent nuclear fuel will need toevésited. We anticipate that this process will be
undertaken by the relevant regulatory authoritiethé months and years ahead and we do not prasume
prejudge the conclusions that will be reached. Weatthose conclusions are, however, they can only

! See the Transportation and Storage Subcommittieafsreport for details regarding interim storages transportation.
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underscore the Subcommittee’s central conclusianitlis imperative to move forward with
implementing an integrated approach which wouldnaafe permanent disposal solution for the
inventories of high-level waste and spent nucleal that already exist in the United States within
reasonable time frame. After decades of broken me&srand unmet deadlines in the nation’s nuclear
waste management program, tangible progress isdeedoth to build confidence in our technical and
institutional ability to responsibly manage the leac fuel cycle and because of the long lead-times
needed to site and license nuclear waste facilifiedl kinds.

Recommendation #2: A new, single-purpose organization is needed toelep and implement a
focused, integrated program for the transportatiostorage, and disposabf nuclear waste in the
United States.

The U.S. Department of Energy (DOE) and its prestsmeagencies, subject to annual appropriations and
policy direction by Congress, have had primary oasgility for implementing U.S. nuclear waste pgli

for the last 60 years. Having examined this expesethe Subcommittee concludes that new institatio
leadership for the nation’s nuclear waste progmmeieded. A new organization offers the best
opportunity to establish—from the outset—the treedord of consultation, transparency, accountabilit
and scientific and technical credibility neededeeestablish trust with the public and key stakeard.

We conclude that a federal corporation chartere@dnygress offers the most promising model, although
the Subcommittee believes that other organizatiomalels might also be effective. Less importanhtha
the specific model chosen is that the new orgaioizdibsters a culture that consistently demonstrtite
attributes noted above (i.e., transparency, acedility, etc.). In addition, the Subcommittee betis it

will be crucial for a new waste management orgaitinao have (1) a focused and well-defined mission
(2) the financial and institutional means to ddliga its commitments, and (3) sufficient indepertden
authority—subject to appropriate financial, teclahiand regulatory oversight—to provide instituibn
and programmatic stability over time.

However, the Subcommittee recognizes that it ctakd several years for this new entity to be
authorized, funded, staffed and ready to proce@E Bhould continue making progress on this isgue |.
research on different geologic media and engineeseder systems as well as other non-site-specific
tasks can and should be conducted in the interlmiewhe new organization is being set up. Likewise
the NRC and the EPA should work on developing niéavisdependent geologic disposal safety
standards.

Recommendation #3: Assured access to the balance in the Nuclear Wésted (NWF) and to the
revenues generated by annual Nuclear Waste Fee pays from ratepayers and utilities is absolutely
essential and must be provided to the new nucleast® management organization.

The current NWF and fee mechanism is not workingp@nded. No new policy or organization will
succeed unless this changes. Specifically, reveinosthe fee and the balance in the NWF must be
made available to implement the nation’'s waste mament program, as needed, independent of other
budgetary pressures. This will require (1) extifcgathe NWF from the web of budget rules that have
created an unintended and dysfunctional competitainween expenditures from the Fund and spending
on other federal programs and (2) removing fundiegisions from the annual federal budgeting and
appropriations process. Of course, greater buddepiendence must come with effective oversight
mechanisms to ensure that resources—in this caddW fees—are being spent wisely to advance the
objectives for which they are intended.

2 Later in the report we use the term “managementter to these three activities (i.e., transpimta storage and disposal).
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Recommendation #4: A new approach is needed to site and develop nucleste management and
disposal facilities in the United States in the tue. We believe siting processes for all such fiieis
are most likely to succeed if they are:

(1) Consent-based—in the sense that affected communiti@ge an opportunity to decide whether
to accept facility siting decisions and retain sifjpant local control.

(2) Transparent—in the sense that all stakeholders hareopportunity to understand key
decisions and engage the process in a meaningfuywa

(3) Phased—in the sense that key decisions are rewdsited modified as necessary along the way
rather than being pre-determined in advance.

(4) Adaptive—in the sense that process itself is fldgiand produces decisions that are responsive
to new information and new technical, social, or lgcal developments.

(5) Standards- and science-based—in the sense thapiiidic can have confidence that alll
facilities meet rigorous, objective, and consistigripplied standards of safety and
environmental protection.

This Subcommittee recommendation flows directlyrfran examination of the history of waste-
management efforts in the United States and othantdes. In the case of the United States, several
lessons can be drawn from the decades-long eff@ite a repository at Yucca Mountain in Nevada and
from the ultimately successful completion of thedf¢dsolation Pilot Plant (WIPP) facility in New
Mexico. One lesson is that support for a faciliy &t least acceptance)—both in directly affected
communities and on the part of the host state—eidtiaal element of success. A second is that
transparency and accountability, along with theilflidity to adapt to new information and to the cems
of key constituencies, are essential to sustaitigtrist in decision-making processes and insting.

The approach to repository development laid oueutite Nuclear Waste Policy Act Amendments of
1987 was highly prescriptive, subject to inflexibigadlines, and—as actually implemented—widely
viewed as being driven too heavily by political swerations (as compared to independent techrichl a
scientific judgments). By contrast, other countrdigmtably Canada, Finland, and Sweden—have adopted
a phased, adaptive, and consent-based approaatility fsiting and development. Finland and Sweden,

in particular, have each successfully sited a @dgspogic repository with the support of the host
community.

Although there are notable political, cultural, axter differences between the United States amdrkd
and Sweden, their experience suggests that sgurexdss characteristics can greatly improve the ofid
success: (1) a clear and understandable legal wvarkdor moving forward with facility development;
(2) financing for state, tribal, and local govermmseand citizen organizations that wish to be eadag
the process; (3) concerted efforts to promote psiowledge and awareness, both of nuclear waste
issues generally and of plans for individual faieif specifically; and (4) openness and transpgrinc
interactions among and within the implementing argation, the national government, states, tribes,
local governments, and the public.

Implementing a phased, adaptive siting processtvéle characteristics will take time. However,
attention to process must not come at the expda®gress. Without tying the waste management
program to inflexible deadlines, it will neverthg$ebe important to articulate reasonable performanc
goals and milestones so that the new organizatiarbe held accountable and so that stakeholders and
the public can have confidence that the programaging forward.
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Recommendation #5: The current division of regulatory responsibilitidsetween the U.S. Nuclear
Regulatory Commission (NRC) and the U.S. Environn&nProtection Agency (EPA) is appropriate
and should continue. In addition, we urge that nesite-independent safety standards be developed by
the two agencies in a formally coordinated jointqaress that actively engages and solicits input from
all the relevant constituencies.

Many witnesses have recommended that the EPA ari@itidgulatory systems be made consistent with
each other. Some have also pointed out that itavbelfar better if such a rationalization or
harmonization happened before any future dispdiea were identified, even for screening purposes,
avoid or at least minimize the perception thatddads are being set to ensure that one or more
(pre-selected) sites will meet them. This seemtqodarly important for individual protection
requirements, which have been a clear point ofartitn in the past; however, it is likely to beerednt
for many other issues as well. Greater harmonigatéuld be pursued in a number of ways—for
instance, through a regulatory negotiation or whihhelp of an independent expert panel.

The Commission also received and considered recowiatiens for a more fundamental redrawing of
regulatory roles and responsibilities at the feldesael (i.e., transferring all regulatory authgrtb the

NRC or EPA). We concluded that while there are ofymities for improvement in the EPA/NRC
regulatory process and in the working relationgig@pween these agencies, the general division e rol
and responsibilities that currently exists betweE®A and NRC is appropriate and should be preserved.

Recommendation #6: The roles, responsibilities, and authorities of k¢ state, and tribal governments
(with respect to facility siting and other aspedfnuclear waste disposal) must be an element & th
negotiation between the federal governmgand the other affected units of government in dsiiahing
a disposal facility. All affected levels of goveremt (local, state, tribal, etc.) must have, at animium,

a meaningful consultative role in important decisis; additionally, states and tribes should retain+o
where appropriate, be delegated—direct authorityepaspects of regulation, permitting, and
operations where oversight below the federal lesah be exercised effectively and in a way that is
helpful in protecting the interests and gaining tlenfidence of affected communities and citizens.

Federal-tribe and federal-state relations have besmal to resolving the nation’s nuclear waste
management challenges from the outset. Indeed, woiutie difficulty of finding workable disposal
solutions for spent fuel and high-level radioactiveste can be traced to the inherent tensionexisttin
these relationships, especially when the legitinrgerests and rights of different groups, represgat
different levels of government, come into conflict.

The nature of these issues and the structure dederal system mean that no single formula or @gugr
offers a certain path to avoiding these conflintthie future, or for successfully navigating theew
they arise. A facility for the isolation of spentatear fuel and high-level waste will only be coosted
as a result of very complex negotiations betweerféderal government and state, tribal, and local
governments. Therefore, the Subcommittee beligwesuld be unwise to attempt to suggest a specific
strategy for engaging with state, tribal, and Ilag@mlernment authorities at the outset. Experience
suggests that the process characteristics discussked Recommendation #4 can help promote
collaboration rather than confrontation and thuprimme prospects for successfully establishing ane o
more disposal facilities. However, our nation’sddristory of federal—tribe and federal-state cotsli
also underscores the difficulty of building trustdaconfidence in a relationship where the distrdubf
prerogatives and power is perceived to be largeéssided.

3 We are recommending the creation of a federalbrtehed corporation which would act as the fedgoaernment’s
implementing arm for waste management in thesetradigms
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Given that the Atomic Energy Act of 1954 grants fisderal government exclusive authority to regulate
the possession and use of all radioactive matenadkiding wastes, the challenge is to affirm ke for
states, tribes, and local governments that is et positive, proactive, and substantively meaningfu
without increasing the potential for further codfliconfusion, and delay. In discussions about boe/
might strike this balance, the concept of “meanihgbnsultation” has emerged as an important tefrm o
art—one that can and has allowed for a more ordegansive view of state and tribal roles and
responsibilities under different circumstanceghim case of WIPP, for example, the fact that tlag¢eSif
New Mexico gained permitting authority over theiliacunder the Resource Conservation and Recovery
Act (RCRA) is often cited as a turning point inmjag state and local support for the project.

The Subcommittee believes that to engage in mefutiognsultation on matters related to nuclear wast
storage, transport, and disposal, and to exetegegroper regulatory roles and responsibilitirethis
context, local, state, and tribal governments rase@ss to sound, independent scientific and teghnic
expertise. Here again, the WIPP example is instreicin that project, an Environmental Evaluation
Group, formed of scientific and technical experteowvere not associated with DOE or its contractors,
was established for the express purpose of prayiditlependent, outside advice to state and local
officials concerning matters related to the WIP#litg. By all accounts, this group was instruméiiha
assuring New Mexico citizens and their represergati-not only in the immediate vicinity of WIPP but
across the state—that their health and welfaregsts were being protected and that their conceens
being heard and adequately addressed.

Recommendation #7: The Nuclear Waste Technical Review Board should fe¢ained as a valuable
source of independent technical advice and review.

Decision makers at all levels of government reqageess to sound, independent technical advice and
expertise. Since it was established under the MudMaste Policy Act Amendments of 1987, the Nuclear
Waste Technical Review Board (NWTRB) has perforriésirole with distinction; it should therefore be
retained as a valuable part of our larger instindl infrastructure for ensuring the responsible
management of nuclear wastes.

Members should represent a carefully consideredofngcientists and engineers with the relevant afiix
expertise. As now, members should serve rotatimgg@nd new members should be selected by the
President from a candidate list prepared by théoNak Academy of Science. The NWTRB should report
at least twice per year to the Board of Directdrhe new organization and the Congress.
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1. INTRODUCTION AND STRUCTURE OF REPORT

The Disposal Subcommittee of the Blue Ribbon Comimison America’s Nuclear Future (BRC) was
charged with developing recommendations for howlthied States can go about establishing one or
more disposal sites for high-level nuclear wéstes manner that is technically, politically, asatially
acceptable. The Subcommittee began its investigatjcasking a series of related questions:

1. Are one or more disposal facilities needed undeeakonably foreseeable scenarios?
2. If a permanent disposal system is needed, whaharalternative approaches for disposal?

3. What process(es) should be used to select newsdikpibes, and what are the relative roles of
federal, state, county, local, and tribal entities?

4. What are the essential elements of technicallyilbkedvorkable, and publicly acceptable standards
and regulations for disposal?

5. What are the essential elements for a technicadigible, workable, and publicly acceptable
institutional system and process for regulatingddety of disposal?

This report describes the Subcommittee’s findimgsdach of these areas and provides background and
context for the recommendations advanced in thedikee Summary. We begin by describing the
current inventory of spehhuclear fuel and high-level waste in the Unitealt&. In Section 3, we review
the history of past efforts to implement a permasposal solution for these materials. Sections 4
through 8 then address the above questions.

4 The term “high-level waste” does not have a figefinition; however, for purposes of this reparstiould be understood to
encompass both vitrified high-level radioactive teasnostly from past defense operations, and “used&pent” fuel from DOE
and civilian nuclear power reactors.

® Throughout this document, we employ the term “Speuclear fuel. “Used fuel” is the term that apge the Commission’s
charter, but “spent fuel” (sometimes abbreviateNF3 is the term used in much of the literaturetbis topic and in many U.S.
regulations and statutes concerning the back ettteaiuclear fuel cycle.
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2. THE NATURE AND SCOPE OF THE NUCLEAR WASTE AND
SPENT FUEL MANAGEMENT CHALLENGE IN THE UNITED
STATES

More than five decades of civilian nuclear powardurctiorf, and an even longer history of nuclear
weapons development, have produced substantiaitionies of spent nuclear fuel (SNF) and high-level
radioactive waste for which no long-term dispositath has yet been established. These inventories
exist and must be safely managed, regardless afotinenercial nuclear industry’s prospects going
forward. At present, no facility for the permandigposal of high-level radioactive waste is op@eigatn
the United States or anywhere else in the worttpalgh Finland and Sweden have each successfully
sited and are in the process of seeking licensedeiep geologic repositories for this purpose.ddition,
the United States has an operating deep geologisitery for the sole purpose of disposing of deéen
transuranic (TRU) waste—this facility, called theste Isolation Pilot Plant (WIPP), is located in
Carlsbad, New Mexico.

This section reviews the main categories of nuateaterials produced by the back end of the nudiesr
cycle, the quantities of these materials that culyexist and that are projected to be generated the
next several decades, and the nature and durdttbe cadiological hazards posed by these materials

2.1 Commercial Spent Nuclear Fuel

Irradiated nuclear fuel, commonly referred to asdusr spent nuclear fuel, is a byproduct of theidis
reactions that occur in nuclear reactors (in tree @ commercial nuclear power plants, the enexgy f
these reactions is used to produce steam for drivirbines that can generate electricity).

The current inventory of SNF from commercial reaciperations in the United States totals
approximately 65,000 metric tohéhe standard quantity metric used is “metric tbeavy metal” or
MTHM). This inventory is growing at a rate of rodgf2,000 to 2,400 MTHM each year as a result of
ongoing commercial reactor operations. Estimatdatafe inventories depend heavily on assumptions
about the rate of growth (or decline) in nucleawpoproduction over the next several decades. In a
briefing to the full Commission on March 25, 204Qepresentative of the Department of Energy (DOE)
Office of Nuclear Energy provided a range of profts for the growth in spent commercial fuel
volumes up to the year 2050. At the high end, D@&egts that a significant expansion in domestic
nuclear power production could result in a totakimtory of 210,000 metric tons of spent fuel by @05
On the low end, even if all nuclear power statimese shut down tomorrow, we would still be facethwi
an inventory of upwards of 70,000 MTHM of spentlf(exualing the current inventory of roughly
65,000 MTHM plus all of the fuel in the cores oéth04 commercial nuclear power reactors operating
today).

With a few small exceptiofis SNF from the nation’s commercial power indugtxjsts in the form of
uranium oxide pellets stacked in long, zirconiutmatubes (known as the “fuel cladding). The tubes
generally mounted in square metal frames to fofaebassembly (Figure 1); the reactor core of &blp
nuclear power plant will hold anywhere from 10At600 such assemblies. Every 4 to 6 years, the fuel
assemblies must be removed and replaced; at tin geey are considered “used” or “spent.”

® The first commercial nuclear power plant in theteth States, the 60-megawatt Shippingport plafénnsylvania, began
operating in 1957.

" Adopted from U.S. Radioactive Waste Inventory and Charactedd®elated to Potential Future Nuclear Energy Sysfem
prepared by Joe T. Carter, SRS, Robert h. JoneS8R&, Alan J, Luptak, INL for the US DOE Used Fbiposition, May 211,
FCRDOUSED-2011-000068, Rev 1.

8 For example graphite fuel at Ft. St. Vrain 330 M)\figh-temperature gas-cooled reactor.
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Figure 1. Pressurized Water Reactor Fuel Asse@uyrce: World Nuclear Association)

The assumption in the early days of the U.S. cornimlenuclear power industry was that spent fuel
would be reprocessed in a matter of years—not dseadfter an initial period of coolifgReprocessing
to recover uranium and plutonium that could begeduas reactor fuel would result in liquid waste
streams suitable for vitrification, similar to thigh-level waste streams generated by the natiefanse
program. The decision to forego commercial reprsiogs—a decision that was initially motivated by
weapons proliferation concerns but that later ctoneflect cost considerations also—combined with t
federal government'’s subsequent failure to develdpep geologic repository in the timeframe mantate
by the Nuclear Waste Policy Act (NWPA) of 1982, dadeft nuclear power plant operators with a
growing inventory of spent fuel to manage on Sitds means that all but a very small fraction & th
nation’s existing commercial spent fuel invent@\currently being stored—either in water-filled {mor
in dry casks—at some 65 reactor sites where 104mily operating reactors are located and at nine
decommissioned reactor sites around the country.

2.2 DOE-Owned Spent Nuclear Fuel

In addition to the SNF currently being stored anhomercial nuclear power plant sites, DOE manages SNF
at a number of government-owned, mostly defensgeelfacilities. The current inventory of DOE-
managed SNF, however, represents only a smalidraof the nation’s total spent-fuel inventory:
approximately 2,500 metric tons. In general, DOE that taken commercial used fuel for storage at its
facilities except in special cases. For example filel in the damaged Unit 2 reactor core fromii®e9
Three Mile Island accident was moved to the Idalhtidwal Laboratory (INL) for study; in addition,

® Current practice is to immerse the used/spentdsisloon as it is removed from the reactor coresiter-filled pools on site;
several years later, the fuel may be transferretiytecask storage. Issues related to the interimage of used/spent fuel are
being addressed by the BRC’'s Subcommittee on Teategpn and Storage; a detailed discussion oftiesies may be found
in that Subcommittee’s report.
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DOE has responsibility to store the spent fuel ftbmunique, gas-cooled Fort Saint Vrain reactor in
Colorado (some of that used fuel has been shippttetINL for storage, while the rest is currerfing
stored on site). The federal inventory also inckudesmall quantity of spent fuel—approximately 27
metric tons—from naval reactors. Naval reactor feighipped to the INL for examination and storage.
Inventories of government-generated used fuel areigg slowly—a few metric tons per year—due to
the operation of naval nuclear reactors as wellowg®rnment- and university-operated research aid te
reactors.

Figure 2 shows the quantity and location of speictear fuel at DOE sites. Both wet and dry methafds
storage are in use at these sites, although &tahéord site in Washington State—where by far the
largest portion of DOE’s current spent nuclear fagkntory is being stored—all of the fuel has been
moved to dry cask storage.

In addition, DOE accepts quantities of SNF fromeotbources under the Foreign Research Reactor
(FRR) and Domestic Research Reactor (DRR) prograhmesguantities involved are very small relative
to the inventories from other domestic sourcepehsfuel. The FRR program was established to stippo
U.S. non-proliferation and nuclear security go#lagcepts used fuel from research reactors irnrothe
countries. So far, more than 9,000 used fuel adsesriiave been accepted from 29 countries under thi
program (see Figure 3), which is currently slatedlin until 2019. The DRR program accepts used fuel
from U.S. universities and other government re$eeractors.

Hanford
2,130 MTHM

Defense; =2,102 MTHM
Non-Defense: ~27 MTHM

MTHM = Metric Tors Heawvy Metal

Other Domestic Sites
=2 MTHM
Defense: <1 MTHM
Non-Defense: =2 MTHM

Idaho
=280 MTMM
Defanse: ~36 MTHM
Non-Defense; <246 MTHM

Fart 5t Vrain, CO
M- thhw' iy B l

Savannah River
~A0MTHM

Defense: =10 MTHM
Non-Datense: ~19 MTHM

TOTAL
~2,438 MTHM
Dafense: *I,149 MTHM
Non-Defenss! ~309 MTHM
¥3,500 DOE Canistars

Figure 2. Inventory of DOE-Owned Spent Nuclear Fa¢he United States in 2010

10 Adopted from “Overview of DOE’s Spent Nuclear FéeHigh-Level Waste” -- presentation by Mr. Frankakdinowski,
DOE, to the BRC meeting, March 25, 2010, Washindpdd.
http://www.brc.gov/sites/default/files/meetings/peatations/environmental_management_brc_032520f10.pd
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Figure 3. Maps of Countries where Spent Fuel has baipped fromSource: National Nuclear Security
Administration, Savannah River Site Office

2.3 DOE-Owned High-Level Radioactive Waste

Along with spent nuclear fuel, DOE is responsildierhanaging and ultimately disposing of some

90 million gallons of liquid high-level waste fropast fuel reprocessing operations to recover nadsgeri
(primarily plutonium at Hanford and Savannah Riaed highly enriched uranium at Idaho) needed for
the nation’s nuclear weapons program. Most ofwfgste is being stored at DOE’s Hanford, INL, and
Savannah River sites—typically in large undergrotamks made of stainless or carbon steel. In axditi
INL is storing some high-level waste that has bemmverted to a solid, granular form via a high heat
treatment known as calcining. Similarly, DOE hagureconverting its inventory of liquid high-level
waste into glass, ceramic, or other solid formsagle for on-site storage in canisters. (The procssd
to immobilize liquid waste in glass is known agifitation.) In addition, DOE manages a small qitsmnt
of high-level waste from the short-lived operatafra commercial reprocessing facility at West glle
New York in the late 1960s and early 1970s. Thiste/és slated for eventual dry cask storage.

High-level radioactive waste from past defense mogactivities is not considered to be potentiedhy
usable even if the United States were to commegm®cessing; hence, the assumption has always been
that this waste would be immobilized and sent tonament disposal with no further processing. I, fac
the NWPA presumed that defense high-level wasteuld be disposed of in a "civilian" repository
developed under the Act, unless the Presidentrdeted (following an evaluation that took into acabu
issues of cost efficiency, health and safety, rguh, transportation, public acceptability, antiovel
security) that a separate repository for the defdigh-level waste was needed. The Act didpmetlude

a defense-waste-only repository; however, it didprovide for a process to site one. It also madearc

that such a repository would be subject to full Mac Regulatory Commission (NRC) licensing andito a
the state/local/tribal participation provisionsttheuld apply to a commercial repository.

1 These provisions do not explicitly apply to spierel from national defense activities; probably &ese at the time the Act was
passed, there was an assumption that all such fgntould be reprocessed.
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After the NWPA was adopted, DOE (acting for thesifent) evaluated the use of a civilian repository
for defense waste disposal and concluded thabghien would save on the order of $1.5 billion
compared to developing separate repositories ¥idiaci and defense waste. Besides this cost diffeze
DOE found no other factors which distinguished Bigantly between the options it consideréd.
President Reagan accepted DOE's conclusions ind@8Since then, DOE's plans have provided for the
disposal of defense wastes with commercial spasttaind high level waste in repositories developed
under the NWPA.

Meanwhile, a permanent disposition path has beeressfully established for defense waste thattis no
considered high-level but that has sufficientlythagncentrations of TRU elements that cannot be
disposed of as low-level waste: defense TRU wasieing shipped to the WIPP deep geologic disposal
facility in New Mexico.

Given the circumstances involving Yucca Mountaid #me current lack of a “civilian” repository, and
uncertainty regarding the economic value of remsicey commercial spent fuel, some witnesses have
suggested that it may now be more efficient to ditpgopermanent disposal of defense high-level wiaste
a defense-only geologic repository. Other witnessdigve waste disposal should be driven by the
characteristics of the waste and not by the sodselirected by the Commission Co-Chairmen, the
subcommittee will investigate this issue over tbmimg months and will provide its views to the full
Commission in late 2011.

Tables 1 and 2 summarize current inventories of IXgB-level waste and commercial SNF.

Table 1. Commercial Spent Nuclear Fuel Estimatestitirge Through 2010

Total Initial Average Average Total
Total Numbers of Uranium Average Burnup Age Radioactivity
Assemblies (MTU)? Enrichment | 1 \wa/mTU): (Yr) (Ci)

PWR | BWR | Totals| PWR| BWR| Totals PWR BWR PWR BWR PWRWB | PWR | BWR

97,400 | 128,600 226,000 42,300 23,000 65,200 3|74 12 3. 39,600 33,300 14.9 154 16 7
billion billion

2the estimated fuel discharged has been roundéattogarest 100 MTU, totals may not appear to sunecity
® the number of assemblies has been rounded tceirest 200, totals may not appear to sum correctly
¢ the burn-up has been rounded to the next 100 nMWd/

12 An Evaluation of Commercial Repository Capacitytf Disposal of Defense High-Level WaS®E/DP/0020/1.
Washington DC: U.S. Department of Energy, 1985.

13 Adopted from U.S. radioactive Waste Inventory and CharacterisBelated to Potential Future Nuclear Energy Sysfem
FCRDOUSED-2011-000068, Rev 1., prepared by Jéggaiter, SRS, Robert h. Jones Jr., SRS, Alan JakufiL for the US
DOE Used Fuel Disposition, May 201ttp://www.brc.gov/index.php?g=library/documentsicuoissioned-papers
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Table. 2 Projected total Number of High Level WaBtmistert'

HLW Canisters® Potential HLW Canister Range
Best Estimate
West Valley (commercial) 275 NA
Hanford 10,713 9,746-12,100
INL (Calcine) 3,328 1,190-11,200
INL (Electro chemical 102 82-135
processing)
SRS - 7,560 7,560-9,450
Total 21,980 18,900-33,200

1. With the exception of Hanford all HLW canistare 2 feet *10 feet. Hanford HLW canisters areet fel4,76 feet
2. All the West Valley HLW canisters currently exis

3.Rounded to nearest 100 canisters

2.4 The Nature and Duration of Risks Associated wit  h Spent Nuclear
Fuel and High-Level Radioactive Waste

SNF and high-level wastes are hazardous. The pyiheard from spent fuel arises from radiation
emitted by radioactive decay. Spent fuel emits tégkls of radiation and thus requires shieldingeo
handled safely. In wet storage, shielding is gdhepaovided by a large volume of water—this is the
mode of storage used to cool irradiated fuel asieswyhen they are first removed from a reactoecor
In dry storage configurations, shielding is gerdgnatovided by thick layers of steel and concrete.

The other major hazard from spent fuel arisesdioactive material in the fuel is mobilized into ar
water. This won’t occur as long as spent fuel remaitact. The fuel exists in the form of solidaraic
pellets that are encased in metal tubes; the inltesn are configured in bundles that are designed
withstand 4 to 6 years of exposure to very highperatures and high levels of radiation in a reactoe.
However, for the first few years after fuel is rerad from a reactor core, the rapid decay of sheedl
radioactive material generates sufficient heahat @verheating has the potential to damage tHeafue
release radioactive material if sufficient coolisgnot provided. Likewise, over the very long time
periods associated with geologic disposal, gradoibsion processes may breach the fuel contairéer a
allow radioactive material to be mobilized in grdwater.

High-level wastes arise from the chemical reprdogssf spent fuel, a process that also generates
additional volumes of low-level wastes (includirgree having radionuclide concentrations greater than
those defining the upper boundary of Class C wgistn in 10 CFR 61). Modern reprocessing facilities
convert all high-level waste streams into solicsglaeramic, or metal waste forms that are typicall
contained in stainless steel canisters. High-lesgedte can emit high levels of radiation and thgsiires
shielding and handling methods similar to spent fLikewise, over very long time periods, corrosion
processes may mobilize radioactive material intugdwater.

4 |bid.
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Spent fuel and high-level wastes are also chemjibaltardous because of the toxicity of some of thei
constituent elements (i.e., lead and also plutoranchuranium). These chemical hazards, however, are
generally small compared to the radiation hazasds@ated with these materials.

Exposure to radioactive materials—whether naturah@an-made—can be damaging because many forms
of radiation have the ability to change the strreetof molecules, including the structure of molesul

found in the tissues of living organisms. Humargsrautinely exposed to low levels of radiation in
everyday life. These low-level exposures can cboma natural sources (e.g., cosmic rays, certain
minerals, some foods) and from man-made sourcgs felilding materials, medical procedures such as
x-rays, CAT scans, certain cancer treatments,. dtae materials associated with the back end of the
nuclear fuel cycle (including both spent fuel anghHevel waste), however, emit very high levels of
radiation. This creates the risk of exposure telewof radiation that would cause irreparable dantag
living organisms. The consequences of such danagd be very serious — the exposed individual could
develop cancer, for example, or suffer geneticotffé.e., mutations in the reproductive cells ttaild

be damaging to offspring). Exposure to very highedoof radiation can cause burns or even rapidly
developing radiation poisoning, which can leaddatd in a relatively short period of time (days to
weeks).
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Figure 4. Radiation Decay of Spent Nuclear Fudrdtischarge from React{Bource: World
Nuclear Association).
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Some categories of nuclear waste (generally inotyudil high-level waste and virtually all curretig
remain radioactive for thousands of years becafifedong half-live§ of some of the radioisotopes they
contain. For instance, plutonium-242 has a hadf-dif 360,000 years, while the half-lives of neptumm

237 and thorium-232 are more than 2 million andlllibn years, respectively. (The half-life of miam-
238 is nearly 4.5 billion years.) The radioactiezay of a typical spent fuel assembly over timghiswn
on Figure 4. It is worth mentioning, however, thaty long-lived isotopes also tend to pose a leagea
radiation hazard; by comparison, the more hazartmiopes tend to be those that decay more quickly
(the more rapid the decay, the greater the quanttitlye resulting radiation). Risks posed by the
radioactive materials depends largely on comtmnatif several factors, including the amount of mate
the half-lives of the radioactive isotopes, theetgmd energy of the radiation emitted, the pathwayise
biosphere, and the behavior of the particular {g@sowvhen they enter a living organism.

2.5 Key Findings

» The United States has a substantial existing imvgmtf high-level radioactive wastes and SNF.
These materials exist in different forms and quizsti

* From a quantity standpoint, spent fuel from comiaraiclear power reactors constitutes the
largest part of this inventory, totaling approxiglst65,000 metric tons. This inventory continues
to grow at an annual rate on the order of approtéin&,000 to 2,400 metric tons per year as a
result of the ongoing operation of the nation’s aoencial nuclear power plants.

» DOE owns a smaller quantity of spent fuel, apprataty 2,500 metric tons. In addition, DOE is
responsible for managing and ultimately disposihgoone 90 million gallons of liquid high-level
waste, mostly from past defense operations. DOBbagsn the process of vitrifying this waste,
much of which is currently being stored in undetgrd tanks. Vitrification converts the waste to
a solid, glass form so that it can be packagediisters in preparation for final disposal.

» SNF and high-level wastes are hazardous primagitabse of the radiation they emit as their
radioactive constituents decay. Exposure to ramhatiwhether natural or man-made—can
damage molecular structures and can cause geeétictsland cancer.

» Spent fuel and high-level waste present a managesmneindisposal challenge because they
contain some heavy elements and fission produatséiquire very long-term isolation from the
accessible environment. The half-lives of soméiefradioisotopes in these materials are on the
order of tens of thousands to millions (and inva fases, even billions) of years.

5 Half-life is the time required for half of the i@l atoms of a given amount of a radionuclide ¢galy. Theoretically, these
materials remain radioactive forever; howevercae point, they have decayed sufficiently thatréraaining radioactivity is
deemed insignificant. One rule of thumb for wheat threshold of insignificance has been reachadtés 10 half-lives: at that
point, .05 percent of the original radioactivitynmains.
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3. THE HISTORY OF U.S. EFFORTS TO MANAGE THE BACK E ND
OF THE NUCLEAR FUEL CYCLE

If there is one point of universal agreement innfany-sided debate about nuclear waste policyan th
United States, it is that future efforts to mantgeback end of the fuel cycle must reflect thalhar
learned lessons of the past. The fact is thatatierbl government’s more than half-century-lon@réc

of policy-setting and program implementation irsthrea has been marked by more failures than
successes. This section reviews some of the highligf this history in an effort to provide essahti
context for the Subcommittee’s recommendationsiegessity, it omits numerous details and nuances.
Readers interested in a more detailed treatmemddlconsult some of the many sources availabléen t

Commission’s websitenfww.brc.goy.
3.1 Early U.S. Policy on Nuclear Waste Management ( 1940s-1982)

In the 1940s, during the early days of nuclear weamevelopment in the United States, nationalrggcu
considerations took precedence over concerns dhesafe disposal of nuclear waste. With the eniphas
on rapid production of plutonium for use in weapatsrage in large, underground steel tanks was
deemed adequate as an interim means of isolatinigigihly radioactive liquid waste that remaineeaft
acid was used to dissolve irradiated nuclear faglaat of the plutonium separation process. Eveéhneat
time, however, the underground tanks were not densd a long-term solution. In a 1949 report, the
Atomic Energy Commission (AE&)emphasized that “better means of isolating, comagng,
immobilizing, and controlling wastes will ultimayebe required.”

The need for better long-term waste disposal opt@merged as an important technical and policy
guestion in the early planning for a commercialleacpower industry during the 1950s. In 1954, when
Congress passed the Atomic Energy Act and estalligte framework for today’s civilian nuclear
energy industry, the expectation was that commiespient fuel would be reprocessed like defensetspen
fuel for use in breeder reactors. This would reisuliguid waste streams, similar to the liquid veathat
was already being produced by the government'sndefeelated reprocessing operations. It was
understood, however, that the development of a cential power industry would greatly increase the
amount of radioactivity in high-level liquid wadteneed of eventual storage and disposal.

In 1957, the National Academy of Sciences (NAS)éska report (titled “The Disposal of Radioactive
Waste on Land”) that looked specifically at the gtiom of long-term nuclear waste disposal. Thabrep
reached several important conclusions, among thair'tadioactive waste can be disposed of safedy in
variety of ways and at a large number of sitehiinnited States” and that geologic disposal it sal
deposits represents “the most promising methodspibdal.” The NAS further concluded that
solidification of liquid waste for transport andsgdosal would be “advantageous” and that transpontat
issues would need to be considered in the locafiovaste disposal facilities.

Prompted by these recommendations, the AEC begastigating mined geologic disposal and potential
salt bed repository sites in the late 1950s. Ity edforts included experiments with solids argliids in

salt mines and exploratory work on methods fordsfging liquid wastes. In June 1970, the AEC
announced plans to investigate an abandoned gatimiLyons, Kansas as a potential demonstratten si
for the disposal of high-level and low-level wagiethe time, the AEC anticipated that the Lyons si
could begin accepting low-level plutonium (TRU) teaas early as 1974 and high-level waste by 1975.
By 1971, however, state opposition to the projeas growing and in 1974, after a number of technical
problems had emerged that called into questiomg¢odogical integrity of the site, the AEC announced
that Lyons was no longer being considered as anpateadioactive waste disposal site.

16 The AEC was the nation’s first overarching nuclesyulatory authority. It was established by themic Energy Act of 1946.
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During the same time period (i.e., the early 19,/00& AEC—at the invitation of the local community—
began exploring an area of deep salt beds neast@al| New Mexico as a potential repository site for
high-level radioactive waste. Disposal at the sitgtieh became known as the Waste Isolation Pilot
Plant (WIPP)—was subsequently limited to defenssted TRU waste. Congress authorized WIPP to
begin receiving waste as early as 1979; howeverok until 1999 (20 years later) before the first
shipments began arriving at the facility. Thougiimétely successful, DOE’s efforts to open the WIPP
facility (Figure 5) were delayed by years of comtsy. Despite consistent local support for thgqmto
many state officials were opposed and expressetkcothat SNF and high-level waste would eventually
be disposed of at the site, along with less hazsrd®U waste. Ultimately, DOE’s slow progress on
WIPP prompted Congressional action in 1992 andnaigal 996 to detail the regulations and procedures
DOE would need to follow to open the facility, tddaess land disposal restrictions, and to provide
funding for the construction of bypass roads tased in transporting waste to the site. The WIPP
operational history since first waste shipment$989 has been excellent, and still maintains laodl

state support for its continued existence.

WIPP Facility and Stratigraphic Sequence

SALT STORAGE PILES WASTE HANDLING
SALT HANDLING SUPPORT BUILDING

Al INTAKE SHAFT

Figure 5. Layout of the Waste Isolation Pilot Ptant

The search for a suitable site for long-term geicldgsposal of high-level waste continued throughbe
1970s, first under the AEC and later under its essor agency, the Energy Research and Development
Administration (ERDA)'® Among the geologic media considered during thitop& were bedded salt

17 http://infranetlab.org/blog/2008/07/the-advantagbseing-salty/

B ERDA, along with the newly formed NRC, took thaq# of the AEC in 1975. Soon after, in 1977, threfions and
responsibilities of ERDA were assumed by the ndatyned DOE.

197, F. Lomenick, The Siting Record: An Account loétPrograms of Federal Agencies and Events That Hes to the
Selection of a Potential Site for a Geologic Rejpogifor High-Level Radioactive Waste, Oak RidgetiNiaal Laboratory,
ORNL/TM-12940, March 1996
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formations in Michigan, Texas, and Utah; salt doimdsouisiana and Mississippi; basalt formations at
Hanford; and a variety of rock types (argilliteagite and volcanic tuff) at the Nevada test (@t
Figure 6). Meanwhile, the outlook for future wastanagement efforts had begun to shift as a reult o
policy changes prompted by weapons proliferatiarceons. In particular, India’s test of a nucleavice
in 1974 heightened fears that plutonium could lverteéd from the civilian nuclear fuel cycle to weap
production.

= Hanford site

Davis Canyon

i —
Yucca Mut_ln?:am |

Lavender Canyon

\Deaf Smithsite . Swishersite
Richton Dome

y I | P P
Vacharie Domel g _CIE’EE (Eek Dome

Figure 6. Sites Considered for a First Repositorgarly 19808.

Responding to these concerns, President Ford i6 i8ided a presidential directive deferring the
commercial reprocessing and recycling of plutoninrthe United States. In 1977, President Carter
extended this deferral indefinitely and directeg tblevant federal agencies to focus on alternétieke
cycles and re-assess future spent fuel storagesn@édck Carter policy was later reversed by Preside
Reagan; however, for a variety of reasons, commlereprocessing was never resumed.)

Recognizing that the commitment to an open fuelecydth no spent fuel reprocessing would have an
impact on the quantity and type of waste produgethé commercial nuclear power industry going
forward, a DOE-led Interagency Review Group in 188@&mmended that a number of potential
repository sites for high-level waste be identifiedlifferent geologic environments and in differparts
of the country.

3.2 U.S. Policy Under the Nuclear Waste Policy Act  (1982—Present)

Passage of the Nuclear Waste Policy Act (NWPA)J82Lmarked the beginning of a new chapter in U.S.
efforts to deal with the nuclear waste issue. Euggslation itself was the product of 4 years of
Congressional debate marked, on the one handdwjirgg concern about an imminent shortage of spent-

20 Adopted from: “Nuclear Waste Policy: How we Gotrelé Presentation by Mark Holt to the BRC, March 2610.
http://www.brc.gov/sites/default/files/meetings/peatations/crs_blueribboncommissionwastepolicyhigtdf
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fuel storage capacity at operating reactors andhewther hand, by an equally urgent concern erpént
of individual states that they not be selectedast la repository site.

Believing that DOE would need a Congressional menidd was ever to succeed in overcoming
opposition to the selection of a particular repwysitite, Congress sought through the NWPA to déistab
a fair and technically sound process for selecimgng potential locations. In fact, to avoid the
perception that any one state or locale would kecato bear the entire burden of the nation’s waste
management obligations, the Act provided for tHec®sn of two repository sites (though not stigath
in the legislation itself, it was widely assumedttbne of these sites would be located in the West,
other in the East). And to further ensure thatethe result would not be a single, national repogito
Congress included provisions explicitly limitingethapacity of the first repository to 70,000 metoics
until a second repository was opened. As notedeeaibday the combined quantity of civilian spérdl
and defense wastes has already nearly reachestahisory cap. Pursuant to a requirement of th& 198
NWPAA, DOE reported to Congress in 2008 that asécepository would be needed unless the cap
was removed:

The NWPA established separate processes for igiegtithese first two repository sites. The Act
directed DOE to nominate at least five sites, wlifferent geologic media to the extent practicabfe,
which three were to be recommended to the Presfdedetailed study or “characterization” by Januar
1985. (This tight schedule implied that first repory would be selected from candidate sites Ef@E

and its predecessor agencies had already beeratimgluncluding salt domes along the Gulf Coast,
bedded salt in the Great Plains and Midwest, vadcarff in the West, and basalt in the Pacific
Northwest.) Based on the results of this charaeteon, DOE would make a final recommendation and
the President would submit his choice for a fiegtasitory site to Congress by March 31, 1987.

The second repository was to be chosen from afliite sites that included at least three locatitimat
had not been considered previously (this was tarerthat the second site would be located in a
geographically different region from the first 3it& separate siting program was thus establisbethé
second repository. It focused on crystalline (esaky granitic) sites in the eastern half of trmuatry,
the presumption being that the first repository lddikely be sited in the west. DOE was required to
nominate candidate sites for the second repoditigure 7) by July 1989, and the President was to
recommend a final choice to Congress by March 8201As with the first repository, the Act
established a schedule for DOE to submit a licapgdication for the second repository and for NRC t
review it. Unlike the first repository, however tharization to begin construction of the second
repository would require subsequent action by Cessgyr

Beyond establishing a process for the selectidwofpermanent geologic high-level waste reposigorie
the NWPA included a number of other noteworthy miowns:

1. Establish a new Office of Civilian Radioactive WaManagement (OCRWM) within DOE, with a
director appointed by the President and confirmethb Senate.

2. Authorize DOE to enter into contracts with utilgtior federal removal of spent fuel from reactor
sites beginning by 1998 in return for a fee ontig#’ sales of nuclear-generated electricity.

3. Direct DOE to propose a site and design for “maeitioretrievable storage” of nuclear waste prior to
it being shipped to a permanent disposal site.

%L The Report to the President and the Congress b§éoestary of Energy on the Need for the Secondgiepy, DOE/RW-
0598 U.S. DOE, Office of Civilian Radioactive Waste Mgeanent, Washington DC, December 2008.
http://www.brc.gov/sites/default/files/documentstsed_repository_rpt_120908.pdf
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4. Provide for federal storage of civilian high-levedste on an interim basis in emergency situations.

5. Grant states certain rights with respect to ovatsiger waste storage or disposal sites withirrthei
borders and the ability to veto DOE siting decisicsubject to override by both houses of Congress.

6. Give the NRC responsibility for licensing wasteiliies, subject to public health and environmental
standards established by the U.S. Environmentaé&ion Agency (EPA).

o
mexicg

Explanation

® Proposed Potentially
Acceptable Sites (12)

O Candidate Areas (8)

Figure 4. Proposed Potentially Acceptable Sites and Candidate Areas for the Second Repository

Figure 7. Sites Considered for a Second Repositattye 1980%.

In May 1986, Energy Secretary John Herrington renemded the Hanford site in Washington State,
Deaf Smith County in Texas, and Nevada’'s Yucca Maiarfor further site characterization as leading
candidates for the nation’s first permanent higlelgeologic waste repository. By that time, howeve
DOE'’s efforts to identify promising sites—not oribyr the two permanent repositories but also for a
monitored retrievable storage (MRS) facility—werawling strong opposition from all potentially
affected states. Earlier in 1986, DOE had releasdidt of 12 areas in seven different states with
potentially suitable granite or other crystallimek formations for a second geologic repositoryeseh
sites were all located in the upper Midwest, Newl&nd, and along the Atlantic Coast and had been
identified through a systematic screening methagiolteveloped by DOE. Nevertheless, citizens, state
officials, and Congressional delegations from thetates objected strongly to DOE'’s findings, astdel
state of Tennessee, which had been identifiedeapdtential site for a MRS facility that would seras a
central receiving point for waste shipments frorolear plants east of the Rocky Mountains. Citing
rising costs and lower projections for nuclear wasbduction in the future, Secretary Herrington
announced that DOE was suspending efforts to ifyeamtid develop a second permanent geologic

22 pdopted from: “Nuclear Waste Policy: How we Gotrelg presentation by Mark Holt to the BRC, March 2810.
http://www.brc.gov/sites/default/files/meetings/peatations/crs_blueribboncommissionwastepolicyhigtdf
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repository. This announcement also came in May 4986t surprisingly, it served to intensify the
opposition of the three states that had been selext potential hosts for the first repository.

Faced with a deteriorating political situaffdand growing recognition that the NWPA'’s original
timelines and cost assumptions were unrealistiog@xss revisited the issue of nuclear waste
management in 1987. The resulting Nuclear WasteyAmendments Act (NWPAA) of 1987
precluded any further research in crystalline righk type under consideration for the second rémosi
of the type found in the East; cancelled the secepdsitory program and directed DOE to report to
Congress (between Januaryl, 2007 and January @) @0the need for a second repositdryullified
the selection of Oak Ridge, Tennessee as a pdtbtitia site; and designated Yucca Mountain as the
sole site to be considered for a permanent geolegiasitory. The decision was widely viewed as
political and it provoked strong opposition in Ndaawhere the 1987 legislation came to be known as
the “Screw Nevada” bill.

To address concerns about the technical integhiBQE’s assessments, the NWPAA of 1987 established
a new federal agency—the U.S. Nuclear Waste TeahRieview Board (NWTRB)—for the sole purpose
of providing independent scientific and technicatisight of DOE’s waste management and disposal
program. Congress also tried a new approach taoreng state and local opposition; under the 1987
amendments, states could receive up to $20 miti@ryear for hosting a repository and up to $10ionil

per year for hosting an MRS site. The amendmenstsfaovided for a presidentially appointed “nuclear
waste negotiator” who was authorized to reach ageets with states or Indian tribes to host nuclear
waste facilities under any “reasonable and appat@terms.”

So far, however, none of the policy changes intceduin 1987 have succeeded in expediting the
development of either a permanent geologic repgs@oa centralized, interim MRS facility.

3.3 Experience with the Yucca Mountain Repository P rogram

Following the dictates of the 1987 NWPAA, DOE conid detailed site characterization studies at
Yucca Mountain through the 1990s and issued a fidiinding of suitability for the site in 2002. This
prompted the state of Nevada, which had remairadhshly opposed to the project throughout, todile
official “Notice of Disapproval.” A Congressionatsolution to override the state’s veto, howevers wa
passed and signed by the President, clearing thidon®OE to apply to the NRC for a license to
commence construction. The latter step was supposedlow fairly quickly (within 90 days), but due
litigation over the repository safety standards famdther reasons it took another 6 years.

In the end, DOE'’s application for a constructiaretise was not submitted until June 2008—a full deca
past the 1998 deadline by which the federal govemiwas obliged to begin accepting commercial
nuclear waste under the NWPA. Less than a year, thiee new Administration declared its intent to
suspend further work on Yucca Mountain and latevedao withdraw the application for a construction
license to the NRC. At this point, with key decigdoy the courts and the NRC still pending, tharkit

of the Yucca Mountain project remains uncertain.

2 A statement by Representative Morris Udall of Aria, on the floor of the House of Representatine®B87 during debates
leading up to the adoption of the Nuclear WastécR@mendments Act, summed up the general moodsohaly. Referring to
the site selection process in the original NWPApiReentative Udall said, “We created a principleatpss for finding the
safest, most sensible place to bury these dangerastes. Today, just five years later, this greagmm is in ruins. Potential
host states no longer trust the technical integftthe Department of Energy’s siting decisions.”

24 The report was delivered in December 2008(report to the President and the Congress bys#wetary of Energy on the
Need for the Second Repositdd)E/RW-0598U.S. DOE, Office of Civilian Radioactive Waste Mgeaent, Washington
DC, December 2008) http://www.brc.gov/sites/deféilds/documents/second_repository_rpt_120908.pd
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Several attributes of the nation’s approach toearclivaste management generally, and to the sedectio
and characterization of the Yucca Mountain sitparticular, are widely viewed as having contribuied
the significant difficulties encountered in implemtiag the NWPAA. First, DOE’s termination of the
second repository siting process, combined withgtess's subsequent action to short-circuit the
technical site selection process established uhéeoriginal NWPA and single out Yucca Mountain as
the sole site for consideration, created a widespperception that the repository location wasdein
determined on the basis of primarily politicalhert than technical or scientific, consideratfons

Second, neither the original site selection proessablished by the Act nor the subsequent legislat
designation of Yucca Mountain as the sole sitec@msideration was consent-based. Though the project
had some support from local constituencies, itigdesion as the sole site for investigation in 19&&
bitterly opposed by the State of Nevada and therityjof its citizens.

A third issue, and one that pre-dated the decigidacus only on Yucca Mountain, was the practite o
setting unrealistic and rigid deadlines. As DOHefditime and again to meet various deadlines,
confidence in the federal government’'s competeoceanage either the Yucca Mountain project or its
broader obligations concerning the managementvifasi and defense nuclear waste eroded among all
parties involved. Key stakeholders, including nalyaitizens of the communities where these mdteria
were being stored but also nuclear utilities ardrtbustomers, who continued to pay into the Nuclea
Waste Fund (NWF) even as the repository prograhfuegher and further behind, became increasingly
frustrated. The fact that the delays were in soareaitributable to funding shortfalls compoundeid t
frustration, since these funding problems stemnwdrom an underlying shortage of resources bunfro
the waste program’s lack of full access to the BacWaste Fund (NWF), as discussed extensively in
Section 6. All the while, the federal governmenswatso opening itself (and ultimately U.S. taxpay¢o
legal claims and financial damages arising fronfaitisire to comply with its obligations under thetA
and with DOE’s contractual commitments to utilitiesa timely manner.

In fact, the repository development process esthbt under the 1982 Act and its subsequent
amendments suffered more generally from a lackeaftility. Its prescriptiveness made it difficuti
adapt or respond to new developments, whetheeifoltm of new scientific information, technological
advances, or (just as important) the expressececosof potentially affected publics and their
representatives. The 1987 NWPAA made no provisiorah alternative path forward if Yucca Mountain
proved unsuitable on either technical or social poidtical grounds, or both. In fact, the 1987
Amendments explicitly ruled out consideration dietsites. This lack of adaptability further underea
confidence in the analysis and planning conducteD®E and other federal agencies, making it easy to
view these efforts as mere paper exercises, rigggostify a fore-ordained conclusion. Similarly; b
directing EPA to develop safety standards spetifthe Yucca Mountain site in the Energy Policy Att
1992, Congress undermined confidence that thoadatads represented an independent scientific
judgment about what was necessary to protect himealth and the environment.

These attributes of the Yucca Mountain siting pssded to a serious erosion of trust, especiallgragn
the people of the state of Nevada. The recentidads the Administration to withdraw the Yucca
Mountain license application has further diminiskedfidence in the government’s ability to provale
safe and timely solution for the disposal of usgsl &ind high-level wastes. This is not a commerthen
merits of the decision to withdraw the license aggtion; the Subcommittee was not asked to exathize
issue and offers no opinion. However, it is cleathe Subcommittee that waste cleanup commitments
were made to states and communities across thedJstates, and to the nuclear utility industry isd
ratepayers and shareholders, that have not beatdufine decision to suspend work on the reposhasy
left all of these parties wondering, again, if federal government will deliver on its promises.

2 Yucca Mountain had been the highest ranked sitedapon the scientific and technical siting guifcs.
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3.4 Key Findings

» The more than half-century-long history of the Lh8clear waste management program is a
long, complicated, and often difficult one. Thoufkre have been successes—notably the
successful opening and operation of WIPP in Newibtexthe overall picture is one of
continual delays, major cost overruns, extremeipalicontroversy, and repeated failures to
make good on federal commitments. We can improvénigirecord only by learning from the
hard lessons of the past.

* Much of the difficulty encountered in past effaitssite centralized nuclear waste storage and
disposal facilities stems from a fundamental feldgtiate/tribal rights dilemma. Even where local
communities or tribal governments have supportpobposed facility, states have more often been
opposed.

e The effort to site a repository at Yucca Mountais Isuffered from several flaws—among them
inflexible and unrealistic deadlines and overlysoriptive requirements. In addition, the process
used to select this site was not consent-baseamjdghout, the state of Nevada and the majority of
its citizens were bitterly opposed. It did not hidpt the decision to focus solely on this one site
was widely seen as being driven by primarily pcditirather than technical considerations.

» Overall, the performance of the U.S. waste managepregram to date, and the experience with
Yucca Mountain in particular, has led to a serierssion of trust and confidence among states;
key stakeholders, including the utility industrpdathe American people in the federal
government’'s commitment and competence to meebligations with respect to nuclear waste.
The notable exception is the Waste Isolation FRlant and its 12 years of successful operations
while maintaining local and state support for ilmtinued existence.
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4. THE NEED FOR A PERMANENT DISPOSAL SOLUTION

This section takes up the first two of the orgamzjuestions noted in the Introduction:
1. Are one or more disposal facilities needed undeeakonably foreseeable scenarios?
2. If a permanent disposal system is needed, whaharalternative approaches for disposal?

With respect to the first question, the Subcommittencludes tha¥ es, one or mor e per manent
disposal facilities will be needed under all reasonably for eseeable scenarios.

With respect to the second question, the Subcomenibncludes thabeep geologic disposal isthe
best under stood and technically accepted option for safely isolating high-level nuclear wastes over
thevery long time periods required to provide adequate human health and environmental
protection. Deep mined geological disposal is almost uniubrsapported disposal option among
scientists and policy-makers. All other countrigdwspent fuel and high-level waste disposal progra
are pursuing mined geologic disposal.

The remainder of this section provides more detaiflifferent disposal options and provides a ratien
for the above conclusions.

4.1 The Rationale for Disposal

Because they are highly radioactive and often edstain hazardous/toxic chemicals, SNF and other
high-level radioactive wastes must be handled &o@d with care. The radiation hazard these maseria
present diminishes over time, but only very gragusthrough decay processes that for some constigue
of high-level waste may take hundreds of thousafigears or more. As a result, these wastes must be
stored and finally disposed of in a way that pregiddequate protection of the public and the
environment over very long periods of time.

Broadly speaking, the only alternative to very ldagn disposal for the most hazardous and longdlive
radioactive elements in SNF would be to separasetielements and transmute them to short-lived
fission products or stable isotopes, if that wereved to be feasibl&. How this might be done through
advanced reactor and fuel cycle technologies—aruat elallenges and opportunities such options might
present—are subjects being studied by a diffen@mt@nmmittee of the full Commission. The salientoi
for purposes of this discussion is that even ads@ifieel cycles still generate waste streams thatbao
large enough amounts of some long-lived radioactiement$’ that the need for long-term disposal
solutions might be reduced but cannot be eliminated

In concluding that one or more permanent dispasalities will be needed, the Subcommittee is eeoi
the consensus view, not only of numerous formeeexmanels that have looked at the situation in the
United States but also of all countries with sigifit nuclear waste inventories (including thosg tre

%8 |n the past, a number of concepts have been adsdgrariodically in hopes of eliminating the needlémg-term nuclear waste
disposal options (including permanent repositori@s)e program at Los Alamos National Laboratory eicample, focused on
accelerator-driven systems for transmuting waseéntually evolved into a more comprehensivereoown as the Advanced
Fuel Cycle Initiative. This and other initiativeedeing reviewed by the BRC’s Reactor and Fuel€€yechnology
Subcommittee.

2 The mass and radioactivity of the fission prodyeteluced per unit of thermal energy from a nudteactor is essentially the
same no matter what type of nuclear fuel cyclesidu
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currently conducting recycle or reprocessing fyeles) and of major international organizationshsas
the International Atomic Energy Agency (IAEA).

4.2 The Obligation to Provide for Disposal

Recent events in Japan have re-focused publictiattern our decades-long failure to move decisively
toward implementing a permanent disposal solutiwrSNF and high-level waste. Even leaving aside the
safety concerns that the Fukushima disaster haught to the fore, it would seem self-evident, fram
ethical standpoint, that the generations who cdethtese wastes and benefited from the activitias th
produced them have an obligation to ensure thayotlainduly burden future generatidfig.hat means
mustering the financial, programmatic, institutiprand political wherewithal to proceed with the
development of an integrated waste managementnsyhte would combine interim storage and
permanent disposal capabilities.

Even as the ethical and pragmatic case for movingdrd has become more urgent, it has become
apparent that we must choose an approach thatccamenodate large uncertainties and adapt to
unanticipated developments. The tragedy that uatbid Japan in March 2011 offers a stark reminder
that things do not always go according to plantaat major surprises and disruptions—not only imte
of natural events and disasters but in terms ehsific and technological developments, societdles
and priorities, and economic conditions (to nanst ufew)—must be expected (even if they cannot be
predicted) over the many years that nuclear prognaith unfold. Not all of these changes will be
negative. On the contrary, future developments—adrethey involve game-changing technological
advances (fusion would be an example) or new utgiital arrangements (i.e., the development of
international fuel cycle facilities)—have at leastmuch potential to simplify our nuclear waste
management challenges as they have to compliozte th

In later sections of this report, we argue thatitinerently complex and long-term nature of theleaic

waste disposal challenges warrant a fundamentdtbrent, less prescriptive and more adaptive,

approach than has characterized the U.S. wastege@auesit program to date. At this point, it suffices
highlight the importance of moving forward everthie face of uncertainty about the details of atsmiu
Uncertainty is not unique to the nuclear wasteatiapissue; on the contrary, the most consequential
public policy questions tend to share this feati@. is uncertainty necessarily an undesirablegthin
provided the approach taken to develop solutiodessgned to accommodate and even take advantage of
new information and other changes over time. Whaettainty does mean is that any rush to impose
outcomes—yparticularly if those outcomes are highbscriptive and tend to foreclose rather than edpa
available options—is very prone to fail.

Meanwhile, the central point is that there isditib be gained—and potentially a very high pricbgo
paid—for continued deferral and delay. This isipatarly true for certain waste forms such as deéen
HLW and SNF for which there is no anticipated feteconomic value and for which the debate about
recycling is mootThe fact that a problem is difficult and will takéme to solve ought to argue for
getting started sooner rather than later, though adurse the opposite tendency too often prevdilféer
Fukushima, the American public will not overlookych less forgive, an indefinite prolongation of the
status quo. Moreover, only by moving forward camemf the key questions and uncertainties about a
future disposition path for high-level nuclear veaahd spent fuel be identified and resolved. Fatgly,

2 The inter-temporal, inter-generational dimensiofighis ethical obligation have long been recogdirethe U.S. context and
internationally. The 1996 IAEA Joint Convention thre safety of spent fuel and radioactive waste mament, for example,
speaks of the need to avoid “compromising the tghifi future generations to meet their needs apéaons.” Put another way,
plans for geologic disposal must not impose redsdgraredictable impacts on future generations énatgreater than those
permitted for the current generation.
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a well-constructed, well-managed, and well-finandesghosal program can do both; achieve tangible
progress toward meeting our ethical and moral akibgs to current and future generations, while als
preserving choices that will allow our descendémt®iake decisions in their own best interests.

4.3 Options for Permanent Disposal

While several options for disposing of high-levatkear waste have been considered in the UnitddsSta
and elsewhere, the only option that has been jutiggrthically promising and has been actively pulsue
to date is deep geologic disposal. At presgeep geological disposal remains—in the Subcommnaitie
view—clearly the most promising and technically &gted option for safely isolating high-level
radioactive wastes from the environment for veryngpperiods of time.

In a recent statement of principles that the Eumapégnion (EU) has since recommended should be
adopted by all EU member states, the IAEA arti@dahe aims of deep geologic disposal as follows:

“Disposal of radioactive wastes in a deep, stablagical environment is intended to
provide sufficient isolation, both from human aitinand from dynamic natural processes,
that eventual releases of radionuclides will bstioh low concentrations that they do not
pose a hazard to human health and the naturalogmént.”

—IAEA, <cientific and Technical Basis for Geological Dispbs
of Radioactive Waste2003

This section provides additional detail on deefdagio disposal in a mined repository and on a sdcon
geologic disposal concept, deep boreholes. Deeghbtas are a geologic disposal option that isvedk
understood at this point but that warrants furtiesearch, development and demonstration (RR&D
Other disposal concepts that have been advancedlyma a theoretical basis, are summarized in the
text box later in this section.

Disposal in a mined geological formation has been the front-running permanent disposahtdoby in
the United States for more than 50 yeaGeologic disposal in a mined repository is alsapproach
being taken in other countries with spent fuelighHevel waste disposal programs.

In a mined geologic repository, high-level radidaetvastes and other wastes would be placed in
engineered arrays in conventionally mined roongeiologic media far beneath the earth's surface. The
waste itself would be contained in canisters, druroges, or other packages, as appropriate to its
particular form, chemical content, and radiaticeisity. As developed and studied around the world,
proposals for geologic disposal also employ theephof multiple barrier?. These include both
engineered and geologic barriers that improve denfie that radioactive wastes will not return t® th
biosphere in biologically significant concentrasoingineered barriers include the waste formfjtsel
canisters, fillers, overpacking, sleeves, shafttandel seals, and backfill materials. Each of¢hes
components may be designed to reduce the likelitivatdradioactive material would be released and
would be selected on the basis of site- and wasteHsc considerations. Geologic barriers inclulde t
repository host rock and adjacent and overlyinds focmations. While engineered barriers are tadde

21n 1957, the NAS Publishéthe Disposal Of Radioactive Waste On LaHuis report recommended geological disposal and
specifically recommended disposal in cavities mimesklt beds or domes. It also noted that “DispGsald Be Greatly
Simplified if Waste Could be Gotten into Solid FoomRelatively Insoluble Character.”

30 The description in this paragraph is adapted fBf®E, Final Environmental Impact Statement: Managenoéi@ommercially
Generated Radioactive Was@ctober 1980, DOE/EIS-0046F Volume 1 of 3 UC-70.
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a specific containment need, geologic barrierchosen for their in-situ properties for both waste
containment and isolation. An artist's renderinghefgeologic disposal concept is shown in Figure 8

Container j
Waste
form

The
system

Hoystﬂrock formation
.g., salt, basalt, granite, tuff)

The
repository

Mined geologic disposal will use a system comprised of engi-
neered barriers (the waste package and the mined repository)
and naturally occurring barriers (the host rock formation and
the chemical and physical properties of the repository site it-
self) to provide long-term isolation of waste from the bio-
sphere.

Department of Energy.

Figure 8. Deep Geological Concept.

According to an international survey of waste mamagnt programs conducted by the NWTFRB
countries are considering a wide variety rock tygegotential settings for a deep geologic reposito

The range of geologic media that have been coresidarinvestigated as potential disposal sites at
different times around the world includes beddedl @mmed rock salts, crystalline rocks (i.e., geaid
gneiss), clay, shale, volcanic tuff, basalt, andous sedimentary rocks other than the foregoiraghiof
these rock types and their geological environmbeat® advantages and disadvantages from a strictly
technical perspective, and different geologic sgitiand emplacement methods may be better for
particular types of waste; however, many or atheim may ultimately be found to demonstrate
acceptable performance for a wide range of wastes geologic environment into which waste would be
emplaced is a related and perhaps more importasideration than the type of rock by itself.

The Blue Ribbon Commission has benefitted fromnexdi visits to several facilities, including
underground research laboratories. This experieontibutes to our collective observation that deep
geologic disposal constitutes a vital element binéérnational waste management programs. The USA
stands apart from many other countries, becausinwis borders are many favorable geologic
environments that could host such a permanent itepps

31 Survey of National Programs for Managing High-LeReldioactive Waste and Spent Nuclear FAgReport to Congress and
the Secretary of Energy, October 2009, availalsfthe NWTRB website dittp://www.nwtrb.gov/reports/reports.html
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Other Disposal Concepts

Besides deep geologic disposal, a number of alieendisposal concepts have been advanced oveetirs. These
options have generally not received as much attentiowever, some of them are summarized helrigtrate the
range of alternatives that have been considered.

Disposal on or_beneath unoccupied isdands has been considered by the IAEA as one optiosifirg an
international repository or monitored retrievatfierage facility® This concept has also been advanced in public
comments received by the Commission. Island sit@g offer very low hydraulic gradients and the oppnity to
place waste in media with no potable water. In taidi local and regional opposition may be lowecamparison
to sites with many neighbors. One obvious drawlmddkland disposal is that wastes would have tshipped
across the open ocean, potentially giving risedtditional transportation risks—particularly relaito land
shipments by rail. On the other hand, Sweden apdnJhave had extensive experience with the marmamsport of
nuclear material®’

Disposal by in situ melting, perhapsin underground nuclear test cavitiesis another method that has been
suggestelf for disposing of liquid wastes from reprocessifige idea is that the wastes would have sufficieat h

to melt the rock surface and produce a glassydittimt would prevent migration. A rationale forstlaipproach is
that the cavities already contain radioactive nialteso their use for this purpose would not coriteate an
otherwise pristine setting. In addition to uncenttigis concerning how such a system would perfoowdver, and
whether leakage could be detected, existing reiguiateflect a strong preference for shipping aisgaking of
wastes in solid rather than liquid form. Recognizihat large-scale shipment of liquid wastes canagbroblematic,
it has been suggested that future reprocessingsptanld be located at previous underground nucgsarsites.

Sub-seabed disposal (in stable clay sediments) is an option that was investigated by the U.S.-Seabed program
and the international community in the 1970s ar80$9U.S. participation in international activitiersded in 1986.
The proposed approach was to emplace waste cariistittick layers of mud on the ocean floor by griog them

in pointed packages (penetrometers) designed tetrzta many feet into the mud. An alternative thas also
considered was to emplace the wastes by drillingshioto the mud, as is done in offshore oil prdidunc The idea
was that the mud would close behind and aroungénetrometer, allowing for very little migration @éep pore
water back into the ocean. While many people intd¢lcenical community thought that the approach waikable
and had some potential advantages over land-basgalsdl, the concept was very unpopular with most
environmental groups, especially those active @andssues. Moreover, international treaties oruieeof the sea
and seabed would likely preclude this disposal eptic

Space disposal—that is, shooting nuclear wastes into solar asbi#ven into the sun—has been proposed, althodgh
cost considerations and the risk of an accideringuaunch have generally kept this option fromrmigeiaken

seriously. The current cost of putting objectséamearth orbit is around $10,000 per pound; gthianthe U.S.
inventory of spent fuel and high-level waste istlom order of 100,000 metric tons, the costs inviblweuld be
prohibitive. If one wanted to dispose of only véopg-lived waste isotopes (i.e., technetium-99jwrasl 35,
iodine-129, and the long-lived actinides), thendhsunts are much more manageable (on the ordefesy

million pounds for the current U.S. inventory). Buiaen, space disposal would be extremely expengargicularly
when one includes the costs of separating out thvasee constituents. There have been proposadsihcih
separated wastes into space using earth-based lifévice¥ (e.g., lasers, microwaves, and high speed rai)gun
however, the capability of these technologies fsaen demonstrated.

32)AEA, Technical, Institutional and Economic Factors Immt for Developing a Multinational Radioactive Was
Repository]AEA-TECDOC-1021, Vienna (1998) arigeveloping Multinational Radioactive Waste Repo®to Infrastructural
framework and scenarios of cooperati®dAEA-TECDOC-1413, October 2004. These documedtiess multinational facilities
and are not limited to island disposal. Howeveoppsals involving the Marshall Islands and Wakaridlare described.

33 The BRC staff/consultant team is not aware of gusntitative comparison of the risks of shipmerigsship versus rail.
However, the IAEA has concluded that transportatisks are not a significant consideration. Thiswozent may not refer to
island disposal.

34 Disposal of Nuclear Waste thy Situlncorporation in Deep Molten Silicate Rock, JCéhen, A. E. Lewis, R. L. Bra,
American Association of Petroleum Geologists Biljéfolume 55 (1971), at
http://search.datapages.com/data/doi/10.1306/81 B3 D6C5-11D7-8645000102C1865D

36 For a description of different borehole disposaiaepts, see Fergus Gibb, “Deep borehole dispb&D) methods, Nuclear
Engineering InternationaMarch 25, 2010, dittp://www.neimagazine.com/story.asp?storyCode=8635
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The subcommittee concurs with conclusions contaimegveral submissions made to the BRC (e.g.
Hansen, et. al, Geologic Disposal Options in th& USAND2010-7975C); in the contiguous forty-eight
states there are many geologic formations thdlikely to be technically suitable for deep geologic
disposal of nuclear waste. Given appropriate répysdesigns, there is substantial confidence that
compliance with regulatory standards for wastesisah can be demonstrated for several geologic
settings, disposal concepts, and rock types, ingdushlt, shale, volcanic rock, granite, and deep
boreholes.

The Subcommittee sees no reason to change thettoces of the U.S. program on developing mined
geologic repositories. Whether and how soon adtiticepositories would be needed after a first
repository has been developed is uncertain anddaepend on a number of factors. These factors
include any physical or statutory limits on the aeipy of the first repository, future rates of wast
generation, decisions about reprocessing commespéadt fuel, and whether plans to commingle defense
and commercial waste in the same repositories rearahanged (discussed further in Section 6).

Disposal in deep boreholes (rather than in a mined repository) is anothemfof deep geologic disposal
that may offer benefits, particularly for the dispbof certain forms of waste but that requireshieir
exploratiori® The Commission has received a number of publicneents about deep boreholes.

Basically, a deep borehole is a cased hole onrtter of 45 centimeters in diameter drilled into
crystalline basement rock to a depth of 4 to 5rkidters. In most designs, the bottom 1 to 2 kilonsete
would be filled with either vitrified high-level vete or spent fuel and some backfill or sealant d/dve!
added to fill in the gaps between the wastes amaviil casing. Figure 9 illustrates the deep bde=ho
disposal concept. A recent preliminary evaluatibdeep boreholésconcluded they have “the potential
for excellent long-term safety performance at costapetitive with mined repositories.” It further
estimated that approximately 600 boreholes woulddeled to accommodate 70,000 metric tons of
waste (this quantity is comparable to the curre&. Wigh-level waste and spent fuel inventory).

Deep boreholes could potentially have a numbedefatages compared to mined geologic repositories,
including: (1) reduced mobility of radionuclideshiesh would help limit their transport into grounden
and thus the broader environment; (2) greateranlss for waste heat generation; (3) greater isoladf
waste; (4) modularity and flexibility in the serthat disposal capacity can be expanded relatiwzgity

by simply drilling additional boreholes once onewre suitable location(s) have been identifiediiig
possibility of locating several borehole dispostassacross the country, which would reduce risks
associated with the transportation of waste tordrakzed location; and (6) widespread applicailit
which in turn suggests the possibility that thishigique could be readily transferred to other coesit

with high-level waste disposal needs.

On the other hand, deep boreholes also have a mahpetential disadvantages, including (1) the
difficulty and cost of retrieving waste (if retriability is desired) after a borehole is sealed;ré@tively
high costs per volume of waste accepted, which timait its usefulness to small quantities of longeld
radionuclides that pose particular challengesdogiterm isolation;and (3) constraints on the diameter
of a borehole that could make it difficult—deperglon how the waste is packaged—to accommodate
some waste streams. Furthermore, the regulatotyrezgents that would be applied to deep borehole

36 For a description of different borehole disposaiaepts, see Fergus Gibb, “Deep borehole dispp&D) methods, Nuclear
Engineering InternationaMarch 25, 2010, dittp://www.neimagazine.com/story.asp?storyCode=8635

37 patrick V. Brady, Bill W. Arnold, Geoff A. FreezBeter N. Swift, Stephen J. Bauer, Joseph L. KanRebert P. Rechard,
Joshua S. Steimeep Borehole Disposal of High-Level Radioactivesi%e&SAND2009-4401, August 2009, at
http://www.mkg.se/uploads/Bil_2_Deep_Borehole_D&gloHigh-Level Radioactive Waste - Sandia_Repof920
4401_August_2009.pdf
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disposaldo not yet exist, since the current regulatorydtme for disposing of high-level waste and spent
fuel was developed for mined repositories.
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Figure 9. Deep Boreholes Disposal Contept

More generally, the Subcommittee believes thah&rrand more extensive research, development, and
demonstration (RD&D) is warranted to help resolems of the current uncertainties about deep boeehol
disposal and to allow for a more comprehensive @mtlusive) evaluation of the potential practitgali

of licensing and deploying this approach, partidylas a potential disposal alternative for certaims

of nuclear waste (i.e., defense high-level wastescartain types of DOE spent fuel) that have didhn
no potential for re-us&.Such work would be consistent with Section 22thefNWPA, which requires
DOE to “continue and accelerate a program of rebeaevelopment, and investigation of alternative
means and technologies for the permanent dispbbéglo-level radioactive waste from civilian nualea
activities and federal research and deveIopme'rm'lziaeza:ﬁl;."40 Likewise, the EPA and NRC should initiate
an effort to develop a regulatory framework fordtarle disposal, in parallel with their developmeina
site-independent safety standard for mined geolagiositories, to support the RD&D effort leading t
licensed demonstration of the borehole concept.

4.4 Retrievability and Reversibility

The concepts of retrievability and reversibilitywhabeen part of the discussion from the earliegs d&
considering geologic disposal. However, they hagimed increasing visibility with time, particularl
over the last 20 years. This has been largely,ghaoot exclusively, due to (1) a reaction to sadiet
desire in many cases to be able to see and mdnéavaste and preserve options to remove it, altig

38 Bjll W. Arnold, Peter N. Swift, et al, “Into thedzp,”Nuclear Engineering InternationaMarch 25, 2010.
http://www.neimagazine.com/story.asp?storyCode=8665

39 We note that DOE’s 1981 decision to develop gedologpositories also provided for continuing worklmackup technologies
specifically, including very deep boreholes. “Paigrof Research and Development for Management &mbgal of
Commercially Generated Radioactive Wastes,” dafedl A6, 1981. Federal Register 40:26677 (May 1981)

4% This requirement comes with the proviso that fagdbr research and development on alternativeodispmethods must be
provided through direct appropriations for thatgmse; the Nuclear Waste Fund can only be usechfar-generic” research and
developmental purposes.
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(2) a more programmatic consideration that in coemicurrently using a once-through fuel cyclenset
may come in the near future when a decision toomgss and recycle fuel that has been emplaced in a
repository may call for its retrieval. Questiongamding the definitions of the terms; the lengtd tarms
of maintaining the capabilities to reverse or eate; and the safety, security, economic, and sadciet
implications now receive more attention.

While no standardized definitions for “retrievatyitiand “reversibility” exist, in general their
implications are clear. Reversibility means the engeneric ability to reconsider and reverse coatse
any time during the development and implementatifom geologic disposal program. It would include,
for example, the ability of potential host commigstto decide at a later time that they wish toaesn
themselves from consideration. Or it could mean dhanitial decision to emplace spent fuel in a
repository is reversed to instead make the spehtfailable for reprocessing and recycling.
Reversibility is largely a reflection of the appecbaand policies taken in program development.
Retrievability is more specifically the technicalpability to remove waste that has already been
emplaced underground in a geologic disposal fgcifit

The Subcommittee has considered retrievabilityrandrsibility as closely related but distinct issue
The Subcommittee is of the view that the UnitedeStahould pursue the development of one or more
geologic disposal facilities. For mined geologipasitories, the existing requirements concerning
retrievability in existing regulations (40 Codefadderal Regulations [CFR] 191 and 10 CFR 60.11)1 (b)
are appropriate and should be retained. Retrigtyglik embodied in these regulations, is interided
allow for the removal of the emplaced waste ifgository is not behaving as anticipated, and its
performance is called into question for any regsdor to permanent closure of the repository, aodas
a way to retain easy access to emplaced matevigpEsible later recovery and reuse. Past evahsati
of potential mined geologic repository sites inieas geological media, including granite, salt and
volcanic tuff, have indicated that a wide rangeafididate mined repository sites could meet thetiaxj
retrievability requirement.

U.S. requirements for the retrievability of higlvééwaste were established in the NWPA of 1982amed
codified at 10 CFR 60 111 (b):

(b) Retrievability of wastg1) The geologic repository operations area dtaltiesigned to preserve the
option of waste retrieval throughout the periodimgivhich wastes are being emplaced and, thereafter
until the completion of a performance confirmatmogram and Commission review of the information
obtained from such a program. To satisfy this dbjecthe geologic repository operations area dheall
designed so that any or all of the emplaced wasi&lde retrieved on a reasonable schedule stating
any time up to 50 years after the waste emplaceoparations are initiated, unless a different tpaaod

is approved or specified by the Commission. Thifedint time period may be established on a case-by
case basis consistent with the emplacement schaddlthe planned performance confirmation program.

(2) This requirement shall not preclude decisionghie Commission to allow backfilling part or afl or
permanent closure of, the geologic repository djmra area prior to the end of the period of design
retrievability.

(3) For the purposes of this paragraph, a reasersgbledule is one that would permit retrieval iawdb
the same time as that devoted to constructioneo§éwologic repository operations area and the
emplacement of wastes.

“L It is important to recognize that retrievabiligyriot an absolute or binary characteristic—rathiera relative one. The question
is how easy (or difficult) would it be to retriemeaterials from a geologic disposal facility and owbat time frame. Wastes that
were disposed of geologically could always, if dbsdy necessary, be recovered somehow—althoudéreift methods of
disposal could make it more or less expensive teado
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Potentially promising nuclear waste managemenesysioncepts that incorporate other disposal
approaches—including boreholes—may be consider#tkifuture. In such systems, a multi-decade post-
closure retrieval requirement may be neither pcattior necessary. In developing the recommended
borehole geologic disposal safety standard theall@ased by the current regulation, the retrieviapil

time period can and should be reassessed as atagfer evaluation of disposal system performance
objectives.

On the subject of reversibility, the Subcommittémms this attribute as an important part of what we
believe should be a staged, adaptive approachstewaanagement and disposal in the United States
(the details of this approach are discussed im $etions). In other words, for a program to bapdigte,
there needs to be some capacity to reverse cairsast for a period of time. The point of an dtlap
approach is to develop a technical method of disinscombination with a management systewhere
both work together to meet safety and environmeaetglirements in a societally responsible and
responsive manner. Flexibility is needed becaugdeimentation of the program will take at least salve
generations, over which time technology and valressure to evolve but in unpredictable ways. While
there is general consensus that we cannot relgtbreananagement over the many millennia of safety
and environmental concern, an adaptive, stagedapipmplans for a program that is highly adaptive in
the near term, when it is reasonable to believariong institutional oversight and management dapac

International Approaches to Retrievability and Reversibility

Not surprisingly, other countries have also gragpiith the issues of retrievability and reverstfiin

the context of their nuclear waste management progr For example, retrievability was included as a
policy requirement in Finland’s decision to movesard with a geologic repository at Olkiluoto;
however, it is not something that the implemengntjty will need to address from a regulatory
standpoint. This is because Finland does not vérierability as a safety requirement. Sweden’s
regulations take a different approach: They reqthia¢ protective capability be the central driver o
repository design, but they also state that if mm@asures are adopted to make access to the wake e{
(or to make intrusion more difficult), the effecssuch measures on the overall protective cappboii

the repository must be reported. In effect, the @sleapproach seems to implicitly discourage any
serious consideration of retrievability, either §afety or energy resource reasons.

In contrast, the Subcommittee has heard that tinadian public has insisted on retrievability as an
element of repository design. This view is appdyawidted in the belief that we cannot know toddyatv
technological solutions may eventually become abiel that would change our preferred approach to
nuclear waste disposal. In sum, although there isiternational consensus on retrievability, theamity
view seems to be that safety, environmental, atdighealth considerations should be given more
weight in addressing this issue than concerns gireserving ready access to previously disposed-of
spent fuel as a potential energy resource foruhed.

42 Descriptions of an adaptive, staged approach edound in the National Academy of Sciencéné Step at a Timeeport
and in the Canadian NWMGQChoosing a Way Forwafdecommendation document.
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4.5

Key Findings

One or more permanent disposal facilities for Hegrel nuclear waste will be needed in the
United States under all reasonably foreseeableasiosn This conclusion holds even if “full
recycle” concepts are eventually developed andtaddpr SNF because even advanced fuel
cycles still generate some waste streams thategjliire a permanent disposal solution.

This generation has an ethical obligation to prddesvard developing permanent disposal
capacity for high-level nuclear wastes withoutlertdelay. Once such capacity is available,
materials that clearly have no potential for re-{sseh as HLW and some spent fuels) can be
disposed, and future decision makers can decidehvdther materials to dispose of and on what
schedule, based on the best information availdtiteaatime. But until disposal capacity has
been developed, society will have no choice othan tontinued storage of the wastes. Siting
and constructing, one or more permanent dispos#itifes will undoubtedly take time, so it will

be important to ensure that interim storage arnareges for spent fuel and high-level wastes over
the next several decades are robust and safee Im¢lantime, we must move forward recognizing
that we cannot know all the details of a permad@pyosal solution at the outset. Nevertheless, it
is urgent that we begin to make tangible progresistegin to restore confidence in our nation’s
long-term ability to manage these materials. Davialp a specific mission plan with a clear,
though adaptable, schedule for opening a firstsiégmy should be a first priority (and an early
performance milestone) for the new implementingaaigation.

Various concepts have been proposed for the lamg-tissposal of high-level radioactive wastes.
Of these, deep geologic disposal has emerged asdsiepromising and technically acceptable
option. All countries currently moving forward tewklop disposal capacity are pursuing deep,
mined geologic repositories. The Subcommittee betighat the United States should proceed
expeditiously to seek sites for one or more mineal@gic repositories without waiting for the
development of alternative disposal technologidslenalso pursuing a parallel RD&D effort and
the development of safety standards for deep bteeho

Retrievability and reversibility are important caterations for designing disposal facilities and
the processes used to site, construct, and ogbeste facilities. There are several sound reasons
for requiring, as is the case under current U8, that wastes emplaced in a mined geologic
repository be retrievable for a period of time afepository closure. Reversibility—meaning the
more generic ability to reconsider and reversesmat any time during the implementation of a
policy or program—is likewise important and begtiaged by adopting a staged, adaptive
approach to developing the elements of a soundcewashagement system.
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5. ANEW ORGANIZATION TO LEAD THE NATION’S WASTE
MANAGEMENT PROGRAM

Having concluded, first, that the United Statesdsee develop one or more facilities for disposing
high-level waste and second, that deep geologispbdal is the most promising and technically atap
option available at this time, the Subcommitteet heésned to the following question:

What changes in the U.S. nuclear waste managemegitgm are needed to improve
prospects for successfully selecting and developavg disposal sites and what are the
relative roles of different entities, including &, state, county, local, and tribal
authorities?

The consensus view of the Subcommitteeisthat a new single-pur pose or ganization and a new
approach are needed to successfully manage the storage, transportation, and disposal of SNF and
high level wastesin the United States.

This section focuses on a key element of the aborelusion — the need for a new organization td lea
the nation’s nuclear waste management progranmelicdrrent U.S. repository program structure,
responsibility for program implementation restshadtlarge cabinet-level agency with multiple
competing missions (DOE), subject to annual anédam funding and direction provided by Congress.
In the Subcommittee’s view, the record of the t&steral decades demonstrates that this approach is
well suited to conducting a steady and focused-teng effort, and to building and sustaining thgrée

of trust and stability necessary to establish amaare permanent disposal facilities and implenoghér
essential elements of an integrated waste managesnategy.

Clearly, multiple factors have worked against fheety implementation of the NWPA and responsibility
for the difficulties of the past does not belondIOE alone. Nevertheless, the experience of the las
30-plus years leads this Subcommittee to agreeanitbnclusion that has also been reached by many
stakeholders and long-time participants in theomédinuclear waste management program: that moving
responsibility to a single purpose organization—sié DOE— offers the best chance for future success

Subcommittee members recognize that the processtaiblishing a new organization will not be easy or
fast. Given that DOE’s Office of Civilian Radioaai Waste Management has been disbanded, it may
also be unavoidable. In that case, the questinntisvhether a new organization is needed but whéthe
will again be housed within DOE or set up as a sspantity. We believe that creating a new, single
purpose organization—independent of DOE—offersoist opportunity for successful implementation
of a long-term strategy for the management andodiipn of nuclear waste. Remaining parts of this
section elaborate on the rationale for a new wastieagement organization, options and Subcommittee
recommendations for structuring such an organimatiad options for ensuring effective
governance/oversight, financing issues, and strestior stakeholder participation.

5.1 Rationale for a New Waste Management Organizati on

Establishing a new organization dedicated to manggtifie nation’s highest-level nuclear wastes would
signal a clear break with the often troubled higtfrthe U.S. waste management program. It woidd al
provide an opportunity to start repairing the lggatdistrust left by the federal government'’s fueqt
failure to deliver on past statutory obligationsl @ontractual commitments in this area, and allogv t
new organization an opportunity to conduct the pangand stakeholder interactions in a manner that
earns trust and confidence.
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For example, a new organization dedicated to tfee sacure management and ultimate disposal of
high-level wastes could concentrate on this objedti a way that would be difficult for a largeresgy
that must balance multiple agendas or policy piasi (At DOE, waste management is only one of
several missions within a nuclear program that edsludes responsibility for science and technology
research and development [R&D] for other formsradrgy production, nuclear weapons stewardship,
and environmental cleanup. DOE’s broader portfeficompasses an even broader array of technologies
and policy objectives.) A new organization thatlsarly focused, from the outset, on managing high-
level waste and SNF will be in a better positiomléwelop a strong culture of safety, transparency,
consultation, and collaboratiéhAnd compared to a federal agency such as DOE—wieake
appointees typically assume top management positiithh every change of administrations and often
leave in the middle of presidential terms—it shoallsb be able to provide greater organizationéililiia
over time.

Finally, while the Subcommittee recognizes thatiit never be possible or even desirable to fully
separate future waste management decisions fraticpplve believe a new organization with greater
control over its finances could operate at a sona¢gteater remove from short-term political pressur
(the critical issue of how to fund a new organiaatis discussed in the next section). Not thatva ne
organization should be any less accountable faditi®ns or use of funds; on the contrary, effectiv
oversight by Congress and by a strong, independgntator will be critical and is the subject dager
section. But we believe that a new organizatiobjest to appropriate oversight but with greatertouin
over year-to-year budgets and operations, coule reasily maintain the program-level continuity and
mission consistency that has often been lackimCH.

The Subcommittee recognizes that Congress will teéake legislative action to establish a new wast
management organization, address current fundsugss and set a new course for the nation’s nuclear
waste program. Numerous questions will need tonsevared, fundamental changes in current policy will
be needed, and the task of starting up a new arg@éom by itself will require both money and tinkgom

an implementation standpoint, this is clearly amtirgmost difficult recommendations advanced by the
Subcommittee. Nevertheless, it is also one of thetimportant, since even the wisest policies edn f
without an institutional structure that is capatliémplementing them.

The Subcommittee believes that to be successfultbeemany decades the organization will be reduire
to have a number of key behaviors and attribueshawn below. Still we must recognize that whateve
the structure of a new organization, there is fasstute for competent, inspired leadership. Thamef

the process for selecting the organization’s leadersenior managers must place highest priority on
identifying and recruiting the absolute best caatid for the positions.

43 Qutside of the United States, almost all implerimenorganizations for radioactive waste progranesdedicated public or
private entities rather than a ministry or departhwd the national government.
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Key Attributes of a New Waste Management Organization

How a new waste management organization behavedalivdrs on commitments is more important thg
what specific organizational form it takes. In metations, public comments, and written submissions
the Commission, stakeholders and experts repeattélysed that actions and behavior, more than
policies or promises, would be key to restoringtin the nation’s waste management program atfuki
institutions responsible for operating that progrémestablishing a new organization, policy makers
should therefore consider what design features—udtiict what organizational structure and operationg
ground rules—would promote the kinds of behaviorg attributes that will be most critical to the new
organization’s success:

» Mission orientation—A well-defined, stable mission, and the organiaai capability to focus
resources, personnel, and attention on that missitimout being diverted by other priorities.

Performance—Ability to achieve and sustain high standardsechhical and managerial
performance, through a skilled workforce that lrestechnical and other capacities needed to
complete the task and that is supported by a hetakility, safety-oriented culture.

Empower ment—Sufficient authority and independence from pdditimicromanagement to be
able to implement the mission.

Continuity—Stability in terms of organizational structureltate, and leadership, particularly a
the senior levels.

Flexibility—The ability to anticipate and adapt to new chaks) including sufficient
organizational independence to do so.

Transparency—A clear, open, and transparent decision-makinggss.

Participation—Straightforward paths for involvement by all irdsted parties, with adequate
staff and funding dedicated to outreach.

Responsiveness—The willingness and ability to respond effectivadythe concerns and
expectations of diverse stakeholders and constitegn

Funding—Assured financing to accomplish the mission.

Accountability—Mechanisms to assure responsible action and wremesfective oversight by
Congress, independent regulators, financial artthteal reviewers, and the public.

Constancy—Ability and willingness to make and keep bindirantractual and other
commitments to host states/tribes/local governmamdisother stakeholders.

e Trust and confidence—Behavior that instills public faith in the orgaation’s activities.

Two of these attributes—flexibility and responsiges—are of particular importance for improving
prospects for a successful waste management protjfaincoincidentally, they are also supported by
most of the other attributes listed. Flexibilityniseded because the program must operate ovelovery
timeframes in which major changes in technologstitations, and societal values are inevitable eGiv
that many, if not most, of these changes will bpassible to predict, the importance of creating an
institution that has the capacity to adapt is diiffi to overstate. At the same time, a new waste
management organization must promote the developofieand operate within a system that, continu
seeks to understand and reflect the values of tiosetly affected by the program and of the broade
citizenry. Its ability to respond to those valuegen as they shift over time, will be extremely artant.
Accountability to Congress, to other oversight lesdito key stakeholders, and to the public is also
critical to gaining and sustaining trust, as igasistent commitment to transparency and commuaitat
about how decisions are being made and how congpegilues and interests are being balanced.

Disposal Subcommittee (DRAFT report) 30 May 2011
Blue Ribbon Commission



5.2 Options for Structuring a New Waste Management  Organization

Proposals to establish a new waste managementipatian are not new. In 1982, the original NWPA
directed DOE to study alternative approaches fastacting and operating civilian radioactive waste
management facilities, specifically including tlea$ibility of establishing a private corporation tleese
purposes. More recently, legislation introducethin 110th and 111sessions of Congréésvould have
amended the Atomic Energy Act of 1954 to createwa federal corporation (called the “United States
Nuclear Fuel Management Corporation”) that woulsstame responsibility for the activities, obligaspn
and use of resources of the federal governmentregihect to spent nuclear fuel management.” Ower th
nearly three-decade period between the original K\W¢Bislation and this recent proposal, alternative
means for financing and managing the nation’s héylel waste program have been extensively studied
but never implemented.

Though it is clear to the Subcommittee from itgigtaof this history that a new waste management
organization could take a number of forms, we amhelthat a federal corporation chartered by Cosgres
offers the most promising model. This is also tigaaizational form proposed in recent legislatiod a
recommended by an independent advisory committeeAlternate Means of Financing and Managing
[AMFM] Panel) in 1984 We believe that an independent federal corporatitima well-defined
mission, access to adequate resources, abilityat@ minding contractual commitments, and subject to
rigorous external oversight is more apt to achtéeecombination of attributes discussed in the ipress
section®® The Tennessee Valley Authority (TVA), which wasabdished in 1933 to promote resource
development in the Tennessee Valley region, mayigeca useful existing example of such a federally-
chartered, mission-oriented corporation. Compaweginiply creating a new single-purpose federal
agency (even one housed entirely outside DOE),elieMg a corporate organization will also (a) tssle
susceptible to political micromanagement, (b) haneze flexibility to respond to changes in external
conditions, and (c) have a greater ability to managsts and schedules.

We emphasize, however, that the crucial underlgiojgctive is the establishment of an independent
waste management authority, with independent figydirat (1) is empowered to carry out federal
responsibilities for the transportation, storagel disposal of high-level radioactive waste andhsfiel,
(2) has the key attributes (discussed above) #ahgo be necessary for success in doing so af$3)
effective third party oversight given its independe. While a corporate structure appears to the
Subcommittee to offer particular advantages, prevstudies have concluded that a number of differen
organizational forms could also accomplish the job.

Striking the right balance of independence and atibility is the key challenge, whether a new wast
management organization is organized as a fedemabation or takes some other form. The
Subcommittee envisions a structure in which Corgpesvides clear policy direction, ongoing oversigh
and establishes the necessary funding mechanisniesalves control of operational decisions and

%4 In 2010, Senator Voinovich introduced the “Unitgtates Nuclear Fuel Management Corporation Estabiént Act of 2010”
(S. 3322) and Congressman Upton introduced a compaill (H.R. 5979) in the House. There was nadkgive activity on
these bills in the 111th Congress.

45 DOE Review Group, Report to the Secretary of §yen the Conclusions of and Recommendations oAthésory Panel on
Alternative Means of Financing and Managing (AMFRBdioactive Waste Management Facilities, Undatetl @&pril 1985),
in the BRC library ahttp://www.brc.gov/sites/default/files/documentsfamdoe_response_s.pdf

46 Belgium, France, Japan, Spain, and United Kingtiexe established public companies to implement leigél waste
management programs. In Canada, Finland, SweddrGwaitzerland, waste producers have set up implénmghodies to
undertake these tasks. Only the United States @neh@y have assigned the job to a government deeatt International
Association for Environmentally Safe Disposal ofiRective Materials (EDRAM)Report on Radioactive Waste Ownership
and Management of Long-Term Liabilities in EDRAMn\Mer CountriesJune 2005,
http://www.edram.info/fileadmin/edram/pdf/EDRAMWGWOwnershipFinal_271005.pdf
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resource commitments for implementing the poliagction to the new organization. Those decisions
and commitments, and indeed the performance dfridpnization as a whole, would, of course, be
subject to policy, safety, security, technical, &indncial oversight by appropriate government agen

and Congress. Operational direction would come fadmeard of directors appointed by the Presidedt an
confirmed by the Senate (for staggered six-yeamsse Members of this board would be selected to
provide a range of perspectives and expertise@edgure that key stakeholder interests are
represented’

In addition to an engaged and highly competentdobdirectors, a new waste management corporation
will need the leadership of a strong chief exeautfficer (CEO). It will therefore be critically iportant

to define the position and powers of the CEO imgethat will attract candidates with exceptional
management, political, and technical skills andegigmce. Under both the original AMFM Panel
proposal and recent legislative proposals, the @B0ld be appointed by the corporation’s board of
directors. The Subcommittee supports this appra@tter important questions concerning the scope of
responsibilities for the new organization, oversigimd stakeholder participation are taken up bglow
while the critical issue of funding is discussedha next section.

5.3 Scope of Responsibilities for a New Waste Manag ement
Organization

The Subcommittee’s strong view is that to be sigfogsa new waste management organization must be
clearly focused on issues of direct relevancestpiitmary mission, which is the safe management and
disposal of high-level radioactive wastes.

Specifically, the Subcommittee recommends thastiope of the organization be limited to those
functions already assigned to the government ilfNW#”A, as amended, including:

» Responsibility for siting, obtaining licenses fognstructing, operating, and ultimately closing
facilities for the disposal of civilian and defertsigh-level wastes and spent fuel.

» Responsibility for siting, obtaining licenses foonstructing, and operating centralized facilities
for the consolidated interim storage of commersiant fuel.

» Responsibility for the transportation of commersipént fuel once it has been accepted from
utilities for disposition.

» Responsibility for conducting non-generic RD&D aittes related to storage, transportation, and
geologic disposaf (Responsibility for generic research in areas sischlternative disposal

" The TVA board provides an example of how the rfeeéxpertise and stakeholder representation ntightalanced. it has
nine members appointed by the President and cosditoy the Senate. Key qualifications specifiechim include “management
expertise relative to a large for-profit or nonfrabrporate, government, or academic structure’‘@upport for the objectives
and missions, of the Corporation, including beintational leader in technological innovation, loastpower, and
environmental stewardship.” That is, Board memlaust be both capable of and invested in ensuriaigttie Corporation
achieves its mission. In appointing members of&bard, the President must consider recommendaftionmsgovernors of states
in the service area; individual citizens; businasdustrial, labor, electric power distribution M@onmental, civic, and service
organizations; and the congressional delegatiotisen$tates in the service area. Furthermore, ibsident must “seek qualified
members from among persons who reflect the diyerisitluding the geographical diversity, and neefithe service area of the
Corporation.”

48 Section 302(d) of the NWPA limits use of the Wasted to “nongeneric research, development, ancbdstration activities
under this Act.” An example of such nongeneric agsle is the OCRWM Science and Technology prograoudised earlier.
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methods and advanced fuel cycle and waste formmpshould remain with DOE and private
industry and should continue to be funded by gdregmaropriations, and by industry funds.)

The Subcommittee heard suggestions that a newaledaste management corporation should also have
responsibilities related to the development aneémt@l implementation of reprocessing/recycling
capabilities if those prove to be advantag€88ame argue that since developments and decisikes ta
with regard to reactors and the fuel cycle haveatdiimplications for waste management, it would enak
sense from a coordination and consultation stamipoihouse these two functions together. On balanc
however, the Subcommittee concludes that the tdkweloping and operating facilities for the stggga
transportation, and disposal of high-level wast sgent fuel is sufficiently challenging—as
demonstrated by the history of difficulties encaunatl to date—to warrant a sole focus on those
activities. From this perspective, it would be edeave other reactor and fuel cycle developmints
DOE and industry, while providing clear directianthe new organization concerning the need to work
with industry and DOE to ensure that waste manageoansiderations are integral to future reactar an
fuel cycle developments and that the waste managesystem will have the flexibility to support such
developments? The Subcommittee has also taken note of the ffiatirone of the past studies of
organizational options for waste management has@menended broadening the scope beyond storage,
transportation, and disposal; in addition, mosintoes that have confronted this question havedfmte
separate institutional responsibility for wastepdisal and advanced fuel cycle facilities. For examp
France, which is one of the principal nations agivengaged in nuclear fuel reprocessing and rawycl
has separated responsibility for waste managemamtdther fuel cycle functions and given that
responsibility to an independent organization (AND)Reparate from the government agency (CEA) that
is responsible for reactor and fuel cycle RD&D.

5.4 Governance/Oversight Recommendations for a New
Organization

This section turns to the issue of accountabititp inew organization. As we have already noted,
considerations of independence and accountabiityumdamentally intertwined and must be carefully
balanced. Put another way, a new waste managemgantipation will only be entrusted with substantial
operational and financial autonomy if Congress tiirdAmerican public are confident that safeguards a
in place to ensure that the organization behawssoresibly and uses public resources wisely to &ehie
national policy objectives. For this reason, allgees and proposals involving new institutional
leadership for the nation’s waste management pnogstarting with the AMFM Panel report in the
1980s, have paid considerable attention to isstigev@rnance, oversight, and accountability.

5.4.1  Congressional Oversight

Congress would play a central role in ensuringait@untability of a new waste management
organization in several ways. First, Congress wdelthe—through enabling legislation—the mission,
structure, responsibilities, and powers of the negmnizatiorﬁl Specifically, we recommend that
Congress define:

“9 The Upton/Voinovich legislation proposes to make ¢rganization responsible for all fuel cycle ops, technologies and
facilities, including reprocessing facilities.

%0 Note: responsibility for treatment and storafjdefense waste would remain with DOE

51 This general approach, in which government andh®tmplementing organization defines the polignfework that will
guide future waste management activities is comtmanost countries with a significant waste managerpeogram. A review
of 11 countries that are members of the Internatidssociation for Environmentally Safe DisposaRafdioactive Materials
(EDRAM) shows that in all cases general waste mamagt policy is set by government, rather tharinimementing
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e The national nuclear waste policy framework withinich the organization must operate;
* The institutional form of the new organization;

» Financial resources and funding mechanisms fon#we organization;

» The roles of state, local, and tribal governmentsiting waste management and disposal
facilities, including the nature of public fundifigr state, local, tribal and other stakeholder
participation; and

» The organization’s responsibility to promote theiaband economic well-being of communities
affected by waste management facilifitas well as the general nature of incentives to be
provided and the manner in which states, tribed |acalities are to be funded during the siting
process.

(As discussed further below, we recommend thabtbanization’s authority wouldot extend to self
regulation of any aspects of environmental provectir worker or public health, safety, and security
These aspects of the organization’s performanceldt@ overseen by independent state and federal
regulatory authorities.)

To provide oversight on an ongoing basis, we recenththat Congress stay involved through the
following mechanisms:

e Senate confirmation of the new organization’s badrdirectors;

» Periodic oversight hearings and review of repontshe activities, expenditures, and progress of
the new organization (we recommend that the newrizgtion be required to prepare such
reports on a regular basi$)and

» Continued policy guidance.

While Congress would define the policy frameworkhat outset, some mechanism for facilitating later
adjustments or course corrections after the ingtidicy direction is specified in law may be debleg™

One option would be to use the Mission Plan alregadyired in the NWPA as a vehicle for ongoing
Congressional oversight. The new waste managemganhiaation could submit a Mission Plan
describing its planned activities, schedules arldstunes, and supporting budget to DOE and Congress
on a regular basis (e.g. every three to five ye#frdpsired, legislation establishing the new oigation
could include an expedited process similar to phavided by the Congressional Review Act (CRA)
through which Congress could veto a proposed MisBian Revision by passing a joint resolution,

organization. International Association for Envinoentally Safe Disposal of Radioactive Materialsp&teon Radioactive
Waste Ownership and Management of Long-Term Ligslin EDRAM Member Countries, June 2005.

52 For example, “the economic and social well-beifithe people living in [the Tennessee] river basindne of the general
purposes identified in the legislation that es&idd TVA [48 Stat. 69, 16 U.S.C. sec. 831v]; conset]y, TVA sees economic
development of the region as a key part of its imisand has an economic development program foipingose.
(http://www.tva.com/econdev/index.hfnSimilarly, Enresa, which is Spain’s nationalmanation for radioactive waste
management, has established the Enresa Foundatwarhote social welfare and socio-economic devakg, the
environment, education, and culture in areas that BEnresa facilities.

%3 The NWPA already requires annual audits of thivitiels of OCRWM by GAO, a comprehensive annuabréppy OCRWM
on its activities and expenditures, and an anrednt to Congress from the Secretary of the Trga&iter consultation with the
Secretary of Energy) on the financial condition apérations of the Waste Fund.

54 Spain, for example, may offer a useful model:gheernment provides policy direction to the wasanagement organization,
Enresa, through ministerial review and approva &feneral Radioactive Waste Plan that is revisddesubmitted every four
years.
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subject to presidential vetdThis approach would allow substantial Congressiooatrol over changes
of direction without requiring passage of legisiatio approve such changes whenever they are needed

5.4.2 Management Oversight

In many of the proposals for a new organizationeaded to date (including by the original AMFM
Panel, the Upton/Voinovich legislation, and thib&mmittee), a first layer of accountability below
Congress is provided by a board of directors, wmsmbers would be appointed by the President and
confirmed by the Senate. A Board of Directors taoliithe organization's management is responsible
would provide a degree of ongoing management aylersind control that is not normally present with a
typical federal agency program, and is particulappropriate for the management of a businessti&e f
for-service activity such as the high level wagstegpam. The Board would have the usual powers gdant
such bodies, including establishment of broad pesiand objectives (within the statutory framewsek

by Congress); selection of top managers, estabéishof the management structure, and setting
personnel policies; approving annual budgets; acdunting to external stakeholders for the
performance of the organization. This approacteappto be the norm in other nations' waste
management programs. A review of organizationargyements for radioactive waste management in a
sample of 12 other countries shows that in alldng case the implementing organization is overbgen
board of directors or supervisofs.

5.4.3 Independent Regulation
The new organization would be subject to the saderkl and applicable state health, safety, and
environmental regulations as a private corporatimess otherwise prescribed by Congress. (Regylato
issues are discussed in more detail in Sectiomt&)specific division of federal regulatory resgbilisy
should include the following:

» Radiological health and safety—EPA and NRC;

» Other environmental impacts—EPA,;

» Transportation (other than transportation caskgesertification)}—Department of
Transportation (DOT); and

* Worker health and safety—Occupational Safety araltHeAdministration (OSHA) and Mine
Safety and Health Administration.

» Security — NRC, DOT and others through implemeatatif Department of Homeland Security
(DHS) standards and requirements.

%The CRA requires federal agencies that promulgdesto submit certain information to each Hous€aifigress and the
General Comptroller about the rule. Generally,anajles may not become effective until 60 daysragibmission to Congress.
During those 60 days, Congress could pass a jesaiution to disapprove the major rule. The Pergidould veto a
Congressional joint resolution of disapproval.tiat case Congress would have 30 days to ovetr@President’s veto. If
Congress does not override the veto, the rule besafiective. In legislation establishing the wasianagement organization
and setting nuclear waste policy direction, Congeesild provide itself CRA-like authority to revighe organization’s Mission
Plan update.

%6 These eleven countries are Belgium, Canada, Rinfrmance, Germany, Japan, Spain, Sweden, Switzeffaiwan, and the
United Kingdom,
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5.4.4  Scientific and Technical Oversight

Many proposals for an independent waste manageongamization provide for broad independent
technical oversight in addition to, and separatenfrany specific health and safety or environmental
standards that might apply to the waste managefaeilities built and operated by the organization.
The existing NWTRB would be an appropriate orgatrafor providing this type of wide-ranging
technical oversight on an ongoing basis. The NWBR&uld report to the new organization and the
Congress at least twice per year. As now, its mesnleould be selected by the President from a
candidate list prepared by the National Academ$aé&nce, and consist of carefully considered mix of
scientist and engineers.

Independent reviews of key aspects of the progmamnoad hoc basis by independent organizations (e.g
the National Research Council, the Nuclear Energgnty [NEA], and the International Atomic Energy
Agency [IAEA]) can also be useful in providing gaitte and enhancing public confidence in the
technical competence of the organization’s worle Waste management organization should therefore
be given the authority and responsibility to impégrhprograms and procedures aimed at facilitatirofp s
independent reviews, including authority to fundtsactivities, where appropriate.

Assuring the relevance, quality, and comprehensisef the scientific, technical, and institutiowalrk
undertaken by the new organization is importaqrtgram excellence. It is also necessary to earn th
confidence of the scientific community and largeblic. A rigorous, open, and documented peer review
process can play a key role in providing this amsce, in conjunction with a rigorous quality asscea
program. Peer review provides a mechanism for deitskperts to provide independent critical
evaluations of analyses, studies, or proposalfopwiard by the waste management organization. Such
evaluations can be used as management tools ffyingror validating the assumptions, results, and
conclusions of the organization’s work. Done prbpdhe peer review process can bolster confidence
and strengthen credibility; it can also help imgralecision-making by bringing other relevant wark t
the attention of the organization.

For all of these reasons, a comprehensive peawawiogram should be established for scientific,
technical, and institutional work as determinedhsyimplementing organization, using review
mechanisms appropriate to the nature and importafitbe work. In addition to ensuring that inteesbst
parties and stakeholders have timely access tcagidtanalyses, the waste management organization
should encourage and support the peer-reviewedcptibh of work that is of particular importanceito
its activities, including site characterization Wand analyses aimed at demonstrating the safety an
suitability of plans for repository design and @igms. The waste management organization shositd al
encourage and support its staff in delivering pitestéons and papers at scientific and technical
conferences and participating in national and ii#Bonal meetings. This will allow the organizatin
work to benefit from full exposure to the broadeiestific community and other interested stakehade

We envision that a robust peer review program matl substitute for, but will rather augment, the
oversight provided by relevant regulatory authesitithe NWTRB, and other important organizations
(i.e., the National Academy of Sciences).

5.4.5 Financial Oversight

Providing the new organization with control offitmding independent of the annual budget and
appropriations process, as recommended by the Buhittee and discussed at length in the next section
(section 6), will require independent oversighetsure that the NWF and other public resources are
being used appropriately in support of waste pnogoajectives. Beyond a board of directors, most
proposals provide for additional oversight in tbenf of independent audits of the new organization’s
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finances along with reviews by the Government Acdtahility Office (GAO). The NWPA already

requires an annual GAO audit of the activities @fflbs OCRWM, as well as a comprehensive annual
report by OCRWM on its activities and expendituaad an annual report to Congress from the Secretary
of the Treasury (after consultation with the Seaasetf Energy) on the financial condition and opierss

of the NWF. These requirements could simply beredéd to the new organization. A mechanism for
Congress to review regular updates of the orgdnizatMission Plan and associated budget

(discussed above) would provide an additional \eliar overseeing the organization’s planned use of
funds.

Particular attention must be paid to which entig lauthority over the level of the nuclear waste fe
Under current law, the Secretary of Energy is nexliio make adjustments to the fee, as necessary, t
ensure recovery of the full costs of managing aespasing of commercial waste. The AMFM Panel
recommended that a “Waste Fund Oversight Commisbierestablished for the specific purpose of
ensuring that NWF fees are being used cost-effelgtiand to approve or disapprove proposed chamges t
the level of the fee. In its 2001 update of the AMEtudy, DOE instead recommended that the Federal
Energy Regulatory Commission (FERC) serve this gsep Giving authority to review and approve fee
increases to an independent organization withldeiexpertise and staff would enhance confidenae th
such increases are just and reasonable and aseny the result of ineffective use of the progtam
resources. This would be consistent with an apprtizat treats the waste management organizatidn as,
effect, a public utility with a natural monopolyeva necessary service.

In such cases, it is common for the rates chargeabéorganization or utility to be regulated by an
independent commission. Since the Federal EnergulR®ry Commission (FERC) already exists and
deals with rate issues, the Subcommittee recommnteatié be used for this function.

5.5 Stakeholder Participation

In passing the NWPA, Congress found that “statepaudic participation in the planning and
development of repositories is essential in ordgaromote public confidence in the safety of digpasd
such waste and spent fuel.” The Subcommittee cenaith this finding and believes that appropriate
mechanisms are needed to provide for such paticipaTwo distinct areas that may require distinct
mechanisms are interactions with interested stdéel®throughout the nation, and interactions with
states, communities, and tribes directly impacted/aste management facility siting. Each is disedss
further below. We recognize that there will be adéor significant commitment of staff and resosrte
stakeholder participation at all of the levels dissed below. To ensure that such resources argpdyv
enabling legislation must provide clear directiorilte waste management organization that stakeholde
involvement is to be regarded as one of its caspamesibilities. Accordingly, the new organization’s
plans and activities in this area must be covanexhnual reports and long-term plans; in addition,
enabling legislation should specify that relategts@epresent an appropriate use of the NWF.

55.1 Interactions with National Stakeholders

There are many stakeholders with an interest inothezall direction and conduct of the national wast
management program. These include:

» Utility companies that pay the costs of the progi@md have an interest in monitoring
program activities and costs

» Public utility commissions charged with protectihg interests of utility ratepayers

» Taxpayers who pay the costs of managing and disgpadi defense wastes, and who are
ultimately liable for damages associated with #m#efal government’s failure to meet its
contractual obligations under the NWPA
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e States, tribes and local communities that hostrakred storage and/or disposal facilities

» States, tribes, and local communities that willdffected by the continued storage of
waste at current sites until this waste can be ohtwdederal facilities

» States, tribes, and local communities affectechbytitansportation of wastes

» Public interest groups with an interest in radib&ctwaste management policy and
practice

* The nuclear industry

 DOE (in its capacity as the agency responsiblecfeaning up former nuclear weapons
production sites)

» The U.S. Navy (which generates small but stratélgicaportant quantities of spent fuel
that will require disposal)

e The non-proliferation and nuclear security polioyramunity

While the board of directors of a waste managemergoration would include representatives of key
stakeholders (e.g., those who are impacted by apdg for the waste management program), its role
would be to carry out fiduciary responsibilities fnanagement oversight rather than to represent
stakeholder views. Furthermore, a board of workalde could not include all stakeholder perspestivae
any event. To provide an ongoing conduit for injpoim the full range of stakeholder perspectives
identified above, a larger and more widely represtére stakeholder advisory committee should be
established. Such a committee could be establishedr the Federal Advisory Committee Act; it would
report to the waste management organization’s Qitlfoaboard of directors (in a manner similar to
DOE'’s Environmental Management Advisory Boatdyhis committee would not supplant direct
interactions between the waste management orgamizatd specific stakeholders, but would provide an
opportunity for the organization to learn from th# range of stakeholders in a way that cannot be
achieved through one-on-one interactions. Ongdialpgue with a stakeholder advisory committee can
help the organization identify broadly-acceptatiigies and plans, as well as areas of disagreethant
remain to be resolved.

The pre-operational phase of the activities ofwthete management organization, perhaps the most
important time during which external advice will beeded concerns the siting process. Siting higél-le
waste facilities, particularly repositories, is Ipgps the most daunting task a new waste management
organization will confront; it is also one that Wiquire extensive public involvement.

Whilethe Disposal Subcommittee considered the possibility that an authority separate from the

or ganization charged with developing and operating waste management facilitieswould undertake
siting, the Subcommittee concluded that thisfunction should remain under the auspices of the

waste management organization. There are several reasons, however, for treattimgy as a unique
function of the organization for which active engagent with a broad range of stakeholders and other
experts will be particularly importanfTo be credible to such a wide range of these btd#lers, the
institutions and processes involved in siting nassablish a high degree of independence and olijgcti
At the same time, keeping responsibility for sitimghin the waste management organization recognize
that this process cannot be conducted as if it wenepletely independent of the subsequent developme
and operation of waste management facilities. itiecisions will have a major impact on storage and
disposal operations, and siting decisions andr@itaust meet operational and design standardst Mos
crucially, the same waste management organizatigst be accountable on an ongoing basis for living u
to all commitments made during the site selectitiaracterization, and approval process.

5" The National Academie®ne Step at a Timeport also recommended a stakeholder advisomgboa
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Recognizing that the siting and operational phaséscility development are inextricably linkedgeth
Disposal Subcommittee recommends that during thmggphase of the program the stakeholder advisory
committee include a special subcommittee focusetth@msiting process. Its purpose would be to plevi
guidance to the waste management organization oangehe design of an overall siting approach and
specific issues related to siting, and to providerduit and focal point to ensure that stakehdiueut

on these issues is given serious consideratioraeted on as appropriate. Members of such a
subcommittee could include stakeholder represestafrom the full committee supplemented by other
individuals with additional expertise relevant tting processes, such as qualified academics imdud
social scientists. Whether a separate subcomnsitteeld be established to oversee the siting of
centralized storage facilities as distinct fronpdisal facilities is a question that should be adersd by
the new waste management organization.

Finally, it will be important for members of therg@al public to have opportunities to provide
meaningful and regular input into the ongoing atiés of the waste management progr&aquiring

that the organization regularly develop and regiddission Plan (as discussed above), including a
transparent process for actively soliciting andmporating public feedback, would provide an impaott
mechanism for soliciting and benefitting from brezaked input. The subcommittee believes that aegul
public input is essential to a successful prograthencourages the waste management organization to
look for other opportunities to seek and incorpamataningful input.

5.5.2 Interactions with Affected States, Tribes, an  d Local Governments
States, tribes, and local communities that arenpiadeor actual hosts of waste management facliiave
a special interest in being involved in the proadssvaluating the sites and then developing and
operating the facilities. As the siting process pwinto the site-specific phase, interactions thigse
potential facility hosts will take on increasingportance. The NWPA makes extensive provisions for
coordinated planning and consultation with affectdes and Indian tribes. For example, Sectionof16
the NWPA requires OCRWM, after it has approvedefsir characterization or upon request, to seek to
enter into and negotiate consultation and coopmrdC&C) agreements with eligible states and afféct
Indian Tribes. The purpose of these agreementsdidmrito specify the procedures that will be folldwe
in areas of mutual concern, such as:

e Public health and safety,

» Environmental and socio-economic impacts of a repgs

» Access to and sharing of technical data and exgerti

« Joint surveillance and monitoring of project adies,

e Public education programs,

» Procedures for resolving conflicts and off-site @amms,

» Financial assistance to the states and tribes, and

» Notification of the proposed transport of high-leweste and spent nuclear fuel.

These provisions in the NWPA were modeled on tl&1X9&C agreement that defined the relationship
between DOE and the State of New Mexico as it pexthato the development of the WIPP facility.
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(While Section 116 relates specifically to repasés, the Act applies these or similar provisiomalt the
other types of waste management facilities it askre.)

The Subcommittee recommends that the waste managenganization be given the responsibility and
authority to negotiate similar agreements goingvéod. At the same time, we recognize that it may be
more fruitful for the waste management organizatmhegin by engaging local communities before
reaching out to state officials. Clearly all levefggovernment must be involved from an early paint
the process. How that process unfolds and in witkraifferent agreements are struck between éifiier
parties is not something that can or should bet#idtin advance. This is also why the attributes
described previously, including flexibility, resmiveness, and transparency, will be so importatiido
success not only of the siting process but of thetemanagement organization itself.

In this context, it is notable that the NWPA'’s ant consultation and cooperation provisions apply o
to relations between the federal government artd staribal governments, and do not extend tolloca
governments? In its visits to observe waste management adaiwith Sweden and Finland, the
Subcommittee saw the importance of close involvemdh the local communities hosting waste
management facilities. Significantly, when a comitytask force in Oak Ridge, Tennessee evaluated
DOE'’s proposal to site a MRS facility in the ardsy made their support for the facility conditibna
the adoption of specific measures to enhance lghbrity. These included provisions for C&C
agreements directly between DOE and units of Igogernment, as well as between DOE and the state,
and granting preferred status to local governmientteractions between the state, DOE, and NRC
regarding the MRS The Subcommittee therefore recommends that theewsaanagement
organization’s authority and responsibility to négte binding agreements with host states anddiiee
extended to local host governments.

5.6 Transfer of Contracts and Liability to a New Or  ganization

A particularly challenging issue that will havelte addressed concerns the handling of existindifiab
under DOE’s current contracts with utilities. A rioen of lawsuits have already been brought by igdit
seeking to recover damages arising from the fedgnadrnment’s failure to meet its statutory obligas
under the NWPA, which stipulated that DOE wouldibexgcepting civilian used nuclear fuel for final
disposition by 1998. To date, the courts have aggsbme $1 billion in damages as a result of these
suits. DOE’s most recent estimate is that curii@bilities could total $15.4 billion if waste ac¢apce
were to begin as early as 202@OE further estimates that these liabilities cdnktease by roughly
$500 million per year for each year that the acege of used commercial fuel slips beyond 2021.

%8 Another section of the Act that provided for a oéated “benefits agreement” between the federabgument and a state or
tribe hosting a repository or MRS facility did adldor local government representation on a “revpgamel” that would (1)
advise the Secretary on matters relating to thpqeed repository or monitored retrievable storagdify, including issues
relating to design, construction, operation, anchbdemissioning of the facility; (2) evaluate perf@mnee of the repository or
monitored retrievable storage facility, as it coess appropriate; (3) recommend corrective actiortee Secretary; (4) assist in
the presentation of state or affected Indian taibe local perspectives to the Secretary; and (Sicaate in theplanning for and
review of preoperational data on environmental, dgmaphic, and socioeconomic conditions of theasite the local community.
However, local interests accounted for only a sipait of the representation on this panel.

%9 Clinch River MRS Task Force, “Position on the Risgd Monitored Retrievable Storage Facility,” Oetob0, 1985.

80« jability Estimate” memorandum to Steve Isakowi€hief Financial Officer, DOE, from David K. Zalmsky, Director,
Office of Standard Contract Management, Office eh@ral Counsel, DOE, October 29, 2010.

®1 Testimony of Kim Cawley, Chief, Natural and Phg$iResources Cost Estimates Unit, Congressionag@u@ffice, on “The
Federal Government’s Responsibilities and Lialeditunder the Nuclear Waste Policy Act,” for the @utree on the Budget,
U.S. House of Representatives July 27, 2010.
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Clearly resolving the treatment of the existingtcactual liabilities will require careful considéian in

the process of enacting legislation to establiskwa waste management organizafibA.core question

will be how to pay for damages accrued until fetifeilities are available. A federal court hascgin

found that the NWF cannot be used for this purfiesause at-reactor storage is not an allowed use of
the Fund under the NWPA and DOE contracts witlitigll. As a result, damages are now being paid out
of the Judgment Fund, which receives a permanegfiitite appropriation from the Treasury. Clearly,
that responsibility for contracts and associatahbilities will have to be made clear going forward.

5.7 Continuation of RD&D in the Interim

Although the subcommittee strongly believes thatrtbw management organization is the key for a
successful national integrated waste managemegtam we recognize that it could take several years
for this new organization to be authorized, fundstdffed and ready to proceed. At the same tinse it
important to keep the waste management programnmgderward towards finding integrated solutions
that will enable the safe and secure disposal efitspuclear fuel and highly radioactive nucleartess
Thus, while the new organization is being creatieel DOE should continue its non-site specific recea
and development efforts, including research orediffit geological media and design of better enginkee
barriers.

For instance, the DOE’s Office of Used Nuclear Hdisposition Research & Development is
implementing the Used Fuel Disposition Campaigre ©hjectives of the Campaign are to identify
alternatives and conduct R&D for transportationrage and disposal of spent nuclear fuel (in diffier
geological media) from existing and potential fetauclear fuel cycles as well as to provide some
technical expertise and inform decision-making psses on the issue. We believe that those and other
non-site specific generic activities should be tored®

5.8 Key Findings

» History has demonstrated that the current appraachhich waste management is the
responsibility of a large cabinet-level agency withltiple competing missions (DOE), subject to
annual and uncertain funding and direction provide€ongress, is not well suited to sustaining
the level of performance, trust, and stability resktb implement essential elements of an
integrated waste management strategy.

» Options for moving nuclear waste management redpititysout of DOE have been studied for
decades. The general conclusion has been that laemwhdifferent organizational forms are
viable and could work to provide the focus and@ffeness needed to successfully implement
program objectives. One concept that features premtly in several past proposals is that of a
federally chartered corporation. Such an orgarimaprovided it has a well-defined mission,
access to adequate resources, the ability to malen contractual commitments, and is subject
to rigorous external oversight could offer a numtfiemportant advantages compared to other
alternatives or the status quo.

%2 The Upton/Voinovich bill deals with this issue psoviding that contracts and settlements remainigibdity of DOE until

10 years after termination of the license of theeter involved. The new federal corporation wouwalkiet liability under the
existing contracts no later than 10 years aft@niée termination, as well as for all new contraa$ any negotiated transfer of
liability between DOE and the corporation.

53 For more details see "R&D Activities for Used Neml Fuel Disposition Storage, Transportation & Dis," presentation by
William Boyle, Director, Office of Used Nuclear HURisposition Research & Development, DOE NE, NVBIWinter
meeting, February 16, 2011 Htp://www.nwtrb.gov/meetings/2011/feb/boyle.pdf
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* More important than what form it takes is that aeaste management organization display
certain behaviors and attributes (i.e., competemnaesparency, flexibility, responsiveness,
accountability, etc.).

» For most of the national disposal programs thaShecommittee studied, the waste management
organizations’ responsibilities were limited torsige, transportation, and disposal, and were
performed by a private or public corporate entityt a government department

e Societal confidence and acceptance of the sitinggss can be bolstered through the use of a
special subcommittee focused on the siting proassspart of stakeholder advisory committee.
To better serve its goal and accumulate more ggpeért the siting process, members of the
subcommittee could include those who are not mesntiethe advisory committee, but have
relevant expertise.

* A new waste management organization will only bieusted with substantial operational and
financial autonomy if Congress and the Americanlipudye confident that safeguards are in
place to ensure that it behaves responsibly argluggic resources wisely. Mechanisms must be
in place for effective Congressional oversight, agament oversight (in the form of a board of
directors), and regulatory oversight, as well @pendent scientific, technical, and financial
oversight.

« Other issues that require careful attention in tigirg guidance for a new, single-purpose waste
management organization include the organizatiapfsoach to stakeholder participation,
facility siting, and interactions with affected tetatribal, and local governments. In particular, i
will be critically important to give the new wastenagement organization the responsibility and
the authority and to negotiate binding agreemeiits affected governments.

» Congress will need to address the transfer ofiagif®@OE contracts and liabilities to the new
organization.

» DOE should continue generic, non-site specific RD&ffrts, including research of different
geological media and engineered barriers, whilendwe organization is being formed.
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6. FUNDING ANEW WASTE MANAGEMENT ORGANIZATION

6.1 Background

Among the most important provisions of the origiNg/PA of 1982 was the commitment to establish a
secure source of funding for the management aidatk disposal of spent fuel from the commercial
nuclear power sector. Applying the principle of lipter pays,” the Act provided for a fee on nuclear
generated electricit}f. The fee was initially set in the legislation at @ents per kilowatt-hour (where it
still is); however, the Act requires that the Seamgof Energy review the adequacy of the fee altyiua
and adjust it as needed to ensure that it recakierull costs of waste management and disposal.

The fee is auid pro quopayment by utilities in exchange for the federaitcactual commitment to
begin accepting waste for disposal beginning byidgn31, 1998. The fee is collected from utilitieat
own or operate nuclear power plants and genealhassed on to utility ratepayers. Revenues fram th
fee go into a NWF that was established for the @sgpurpose of covering management and disposal
costs incurred by the federal government in assgmmamtractual responsibility for disposal of theiln
nuclear industry’s spent fuel. The clearly statesh@essional intent for this funding mechanism teas
“provide an assured source of funds to carry oaifpitograms and ... eliminate ... annual budgetary
perturbations in an evermore constrained Fedexdgdiu..” (see text box below). Indeed, the Act’'s
commitment to an expanded and accelerated prograitet license, and construct repositories, and to
direct DOE to undertake contractual obligationbegin accepting waste from utilities on a defined
schedule, required the existence of an assuredhiyisdurce to support the activities needed to meet
these obligation®’

The costs associated with managing and disposintatérials from defense-related nuclear activitigs,
contrast, were to be paid by taxpayers throughaggjations from the Treasury. Originally, these
appropriations were to be deposited in the NWHréactice, however, the funds for the defense wastes
have been appropriated directly to the programawitipassing through the Fund. As a result, the Fund
contains only unspent receipts from the nucleateviz®e and accumulated interest. In recent ydags, t
fee has generated approximately $750 million inuahrevenues; with interest, cumulative revenugs in
the Fund over the nearly 30 years that it hasexisave totaled some $30 billion. The current unispe
balance (known as the “corpus”) is nearly $25 duilli

54 The “polluter pays” principle for high-level wasiesposal was first established by the AEC in 1@#@n it established rules
for the solidification and disposal of high-levehstes from reprocessing. However, the waste gemenaere going to pay when
they actually delivered the waste for disposalilegthe federal government to come up with thedfuneeded to develop a
disposal system before the government could bebrgised for this expense by the waste generatothelNWPA, Congress
departed from this approach and opted for an uptfiee to generate the revenues to build the systigimout having to rely on
taxpayer funds, to ensure that adequate funds av@itable as needed.

8 U.S. Congress Office of Technology Assessridanaging the Nation’s Commercial High-Level Radibse\WasteQTA-O-
171, March, 1985, p. 93, pp. 106-107.
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Intent of the Nuclear Waste Fund

Senator James McClure (R-ID), chairman of the Se@atmmittee on Energy and Natural Resources an
floor manager of the nuclear waste policy legiskatioutlined the intent of the NWF as follows dgrihe
final debate in the Senate on passage of the ati@BB82 NWPA:

“The bill contains several new or modified concdptsn the bill passed by the Senate in the last
Congress. One of the most noteworthy of theseciptbposal for an assured full-cost recovery
by the federal government from nuclear power-s@pplatepayers for the nuclear waste
programs included in the bill. By establishing mill-per-kilowatt-hour user fee on nuclear
generated electricity, this bill for the first timeould provide a direct financial linkage between
the beneficiaries of nuclear power and the cosinterim management and ultimate disposal for
nuclear wastes.

The bill provides for a contractual fee, initiaflgt at a 1 mill per kilowatt-hour, which would be
charged on the production of electricity from naclpower plants. Receipts from this fee would
be placed in a separate account in the Treasuaplested solely for this purpose and would then
be appropriated for the waste program on an arbassé. According to the Congressional Budget
Office, this fee is adequate to cover the costhisflegislation well into the 1990s. However, the
bill requires that the adequacy of the fee be metkon an annual basis, and the fee could be
modified in the future if receipts fell below cosifsthe program.

This funding mechanism would provide an assuredcgoof funds to carry out the programs and
would eliminate not only annual budgetary pertudyet in an evermore constrained federal
budget, but the too often repeated shifts of pdicgction under succeeding administrations.
The nuclear waste policy, programs and requireahfilg would be statutorily fixed and quite
predictable under this approach.”

Congressional Record-Senate, December 20, 198Z 1655 - S15656

6.2 Constraints on the Use of the Nuclear Waste Fun d

Though the intent of the NWF was to provide a dafgid source of funding that would insulate the
nation’s civilian nuclear waste management progftam the vagaries of the federal budget process, it
has not worked as intended. A series of actiorsuogessive administrations and Congresses haddad t
effect of decoupling the collection of revenuestigh the nuclear waste fee from the appropriatfon o
funds to carry out the purposes for which the Fwad created. As a result, waste management needs
have had to compete with other priorities in DO&ual budget request and in the Congressional
appropriations process, subjecting the progranxactéy the sort of “budgetary perturbations” tHa t
funding mechanism was intended to avoid. The rdmdtbeen a program hampered by resource
constraints and inconsistent funding—preciselyptoblems that Congress had intended to fix

(see Figure 10 and further discussion in the textlielow). These problems have materially contedut
to the failure of the federal government to meetdntractual obligations and the resulting langyg a
growing financial liabilities for damages that @add by the nation’s taxpayers. The Subcommittee’s
strong view is thatinless the funding mechanism established by theAN¥/ffeed to work as intended,
commitments to implement a multi-billion-dollar, Iitdecade waste management program will lack
credibility, and the delays, rising costs, and gimgvtaxpayer liabilities that have plagued the pram in
the past will continue.
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Moreover, even if competition with other prograroslfmited funds were not an issue, the current
statutory requirement that makes use of the NWiestibo appropriations has led to unforeseen
difficulties caused by the appropriations procésalfi. Although the current system assures Congress
explicit and extensive year-to-year oversight amitiol, it has clearly proven to be a poor mecharfisr
financing a very long-term and complex effort. Eitke annual appropriations process creates silata
funding uncertainty, which can make it difficultrfilhe implementing agency to make and honor longer-
term commitments, retain staff expertise, and eseradependent judgment about programmatic
priorities and resource allocation. Second, Cormghas increasingly failed to pass appropriatiohs ipi

a timely manner in recent years, forcing federaneies to operate on continuing resolutions for
extended periods of time while coping with the glethavailability of requested funds.

A 2005 report on the management and funding ofearavaste management programs in the 11 member
nations of the International Association for Envineentally Safe Disposal of Radioactive Materials
(EDRAM) *" noted that the principle applied in all of thesdions is that the waste producers pay for the
management of their wastes. The main differencesgrEDRAM members relate to how the necessary
money is estimated, collected, and managed. Awesfdinancing mechanisms in these different
programs showed that the United States is the matipn where the expenditure of funds collected for
waste management is directly controlled by theonati legislaturé®

% Data SourceSummary of the Program Financial & Budget InforratiDOE Office of Civilian Radioactive Waste
Management, Office of Business Management, asrafalg 31, 2010.

%7 Belgium, Canada, Finland, France, Germany, Jafjaain, Sweden, Switzerland, UK, and USA.

% |nternational Association for Environmentally S&fisposal of Radioactive Materials (EDRAM3eport on Radioactive

Waste Ownership and Management of Long-Term Liggslin EDRAM Member Countrie3une 2005, Tables 7.4 and 7.5,
http://www.edram.info/fileadmin/edram/pdf/EDRAMWG@fOwnershipFinal_271005.pdf
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The Layering of New Budget Requirements on the Nuclear Waste Fund

Since the establishment of the NWF in 1982, Cormgessicted several budget control acts that

dramatically reduced the funding flexibility origilty envisioned in the NWPA, as follows:

e The Balanced Budget and Emergency Deficit Contiatl & 1985, also known as Gramm-
Rudman-Hollings (GRH), made the NWF subject togbeernment-wide budget sequestration
process. In the implementation process, the Offfddanagement and Budget (OMB) decided |p
“split” the NWF for sequestration purposes, witk feceipts on the “mandatory” side of the
budget and expenditures on the “discretionary” siglgect to sequestration.

The 1987 amendments to GRH placed the appropréafiom the NWF under the spending caf
applicable to all domestic discretionary prograev&n though the NWF was self-financed. Thif
had the effect of forcing spending for the NWF tonpete with other spending programs, whic
did not have dedicated funding sources. Also, @salt, OMB dropped its historical practice of
setting separate budget planning targets for thé=-Néfcing it to compete against other DOE
programs within a single DOE budget target for dsticaliscretionary spending.

The Budget Enforcement Act of 1990 (BEA) set newscan discretionary spending accounts.
BEA also established new pay-as-you-go (PAYGO)irequents, applicable to mandatory
spending and receipts, in order to ensure that¢heffects of legislative changes affecting
mandatory spending were budget neutral.

In the Conference Report accompanying the OmniluggBt Reconciliation Act of 1990, the
NWF spending was designated as part of the dondisticetionary appropriation accounts for
Fiscal Year (FY) 1991, subject to the spendingsetpn the BEA.

The 1997 Amendments to the Balanced Budget Achebeie the caps on discretionary spendinf
accounts and the PAYGO requirements for mandatfmepding accounts through FY 2002.

The layering of these new budget requirements g&lsiceroded the NWF's funding capability in two
ways:

» Itimposed annual spending and revenue controbs fond that was designed to finance a 125-
year program on a life-cycle cost basis; and

It made the NWF dysfunctional by creating sepaaatd unrelated rules applicable to the revenjie
and spending components of the Fund.

The overall effect, in short, has been to previeatNWF from being used for its intended purposee fou
PAYGO requirements, increased funding for the wasteagement program would require funding
reductions in other programs within the annualrdionary appropriations caps. The legislative
requirement for annual appropriations from the NW&s part of a mechanism to exercise control ove
the program; however, it was never the intent afig@ess to limit the funding needed to implement the
program.

Source: Alternative Means of Financing and Managihg Civilian
Radioactive Waste Management Program, U.S. DepaitrokEnergy,
August 2001, DOE/RW-0546, pp. 12-13
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In sum, the nuclear waste fee and Fund have notifured as intended to provide the U.S. waste
program with adequate and stable funding. The Suliitiee believes that this has played an important
role in undermining DOE’s waste management effartdate. Meanwhile, the federal government'’s
failure to deliver on its statutory obligationstvrespect to the management of civilian SNF, has
prompted the National Association of RegulatorytitytCommissions (NARUC), as well as certain
nuclear utilities and the Nuclear Energy Instit{N&l), to pursue legal action against DOE aimed at
suspending the collection of NWF fees until suatetias a new waste management plan for the country
has been finalized. The outcome of this and otbadmg legal actions remains uncertain at pregent,
they underscore the growing frustration among s&galators, nuclear utilities, and consumer adiesca
about the continued lack of progress toward a denahste management solution.

Section 6.4 discusses some near-term options tessing the NWF. Our chief point here is thatwa ne
waste management organization, to be successfst, imauve access to the stable source of funding that
the NWPA was supposed to provide. This means remgdunding for the nation’s waste management
program from the short-term political and budgetanigssures inherent in the annual appropriations
process. A new organization bound by a well-defiméskion should be entrusted—subject to an
appropriate level of oversight by Congress andvegieregulatory authorities—with greater autonomy
and control of its budget over multiple year pesigdst as the TVA has control of the use of iteigts
from electricity sales subject to Congressionaksight. Accordingly, the Subcommittee recommends
that revenues from the nuclear waste fee and thadmin the NWF be made fully available (with
appropriate independent party oversight) to a neste&vmanagement organization to implement the
actions needed to achieve defined program objectivdependent of other federal budgetary pressures.
This requires three steps:

1. Extricating the NWF from the web of budget ruleatthave created an unintended and dysfunctional
competition between expenditures from the Fundsgaehding on other federal programs; and

2. Removing funding decisions, to the extent they eon@ctivities related to the civilian wastes for
which the nuclear waste fee is being paid, fromathieual federal budgeting and appropriations
process; arfd

3. Establishing proper third party oversight, as déseud elsewhere in this report.

6.3 The Need for Legislative Action

The Subcommittee recognizes that fully implementimgabove recommendations will require legislative
actions by Congress. This would be the case eube ifitent were only to change current funding
mechanism, including the treatment of the NWF, e/lélving aside the question of establishing a new
waste management organization. The legislativderige is further complicated by the fact that under
current budget rules, any legislative action traat the effect of reducing NWF receipts to the U.S.
Treasury would be subject to PAYGO requirements {egt box on previous page). This means that new
revenues or budget cuts would be needed to cogattange in funds flowing to the Treasury.

The Subcommittee also recognizes that there haate tniemerous legislative proposals to increase acces
to the fee revenues and the NWRather than attempt to resolve the complex PAY @@ather issues

% The Subcommittee recognizes that it will alsorpdrtant to ensure reliable appropriations for deéerelated waste.

" For a summary of proposals to change the Nuclesst®Fund (NWF) funding structure from 1994 throi§B89, see Figure 3
in Alternative Means of Financing and Managing @iglian Radioactive Waste Management Program, D&partment of
Energy, August 2001, DOE/RW-0546. More recentlyna&@er Hagel introduced a bill in 2007 with provissospecifying that
“funds from the Nuclear Waste Fund will not be sdbjto allocations for discretionary spending urggtion 302(a) of the
Congressional Budget Act or suballocations of appations committees under section 302(b).” To addithe issue of budget
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involved, the Subcommittee strongly recommendstti@ade responsible for management of the budget
process and rules in the Administration and Corsggdesise a workable means to ensure that, in tige lo
run, the corpus of the NWF is available to meetahieual cost peaks that will occur with the corcitam
of waste management facilities. That the balanedkerNWF (including accrued interest) would beyfull
accessible when and as needed was a fundamentakprenderlying the commitments made in the
NWPA—that premise must be restored. Until thenniust critical step is to ensure that revenues from
the fee going forward are available to site, desigml license waste management facilities.

Finally, the Subcommittee is aware that effortfixdhe use of the NWF could be caught up in broade
guestions concerning the treatment of trust fundhe federal budget more generally. However, DOE
has indicated to Congress that proposals to caitredreatment of the waste fee and Fund are uplike
create wider precedents beyond similar contradegafor-service situations (if any exist).

6.4 Proposed Near-Term Administrative Actionto Inc  rease Access
to Fee Revenues

The Subcommittee recognizes that legislative adtigorovide full access to the nearly $25 billion
balance in the NWF will be difficult in the currgmblitical and budgetary climate, despite the
fundamental equity and contractual arguments foh sictions. Therefore, we urge the Administration t
take prompt action aimed at enabling use of theiainmuclear waste fee revenues for their intended
purpose while stopping further additions of surgkaenues to the NWF until such access has been
guaranteed. We believe this can be accomplishedibgting a combination of measures that are already
allowed under existing legislatiof.

Specifically, the Administration should (1) charte way in which the nuclear waste fee is collested
that only an amount equal to actual appropriatfoo® the NWF is collected each year, with the
remainder collected at time of waste delivery, é)declassify the fee receipts from mandatory to
discretionary so that they can directly offset appiations for the waste program. (This specific

neutrality, the Hagel bill would have further regqud that adjustments be made “In the allocationesé budget authority to
appropriate committees in amounts equal to therfgassified as discretionary as a result of tievea provision.” Legislation
introduced by Senator Domenici in 2008 under tte tBtrengthening Management of Advanced Recyclieghnologies Act”
(or SMART Act) would have established a revolvingd using $1 billion of the current NWF, as welltlas annual interest on
the Fund. The remaining 95% of the current wastediFas well as all future fees, would be placed iegacy fund for the
purposes of constructing a geologic repository.dixfitures from the revolving fund for the provisiasf the Act could be made
without further appropriations but would be subjgeclimitations in appropriations acts. In this wéye revolving fund could be
put to use without being subject to the uncertagftthe annual appropriations process while sitidining the authority of
Congress to oversee the NWF. The recent Upton/Wathdegislation would establish two funds—an opiegfund and a
reserve fund—for the new waste management orgamizdthe unexpended balance of already approprfateds, plus
accounts receivable and future revenues from NWE &ad appropriations would go to the operating flime corpus of the
NWF would be transferred as an unfunded assettoetberve fund (accruing interest from the NWF wagd to the operating
fund).

" «“The principle supported by the proposal is speti the highly unusual contractual arrangemequired by the NWPA, and
is unlikely to be relevant to many other federdiéites. Simply stated, whenever the federal goweent, pursuant to an explicit
statutory requirement, makes a legally binding @mttial commitment specified by that statutory iegquent to perform a well-
defined service in exchange for payments that ctihvecosts of that service, it should treat thasegments in a way that ensures
that they are used for the statutorily-specifiedtacted purpose. It is hard to see how anyonedatishgree with that principle.
Likewise, it is hard to see how such distinctivedt unique-statutory obligations could threatemability of Congress to weigh
competing demands for appropriations in other, lated areas.” Testimony by Robert H. Card, Under&ary of Energy,
before the hearing on “A Review of the DepartmdriEmergy's Yucca Mountain Project, and Proposeddlatipn to Alter the
Nuclear Waste Trust Fund (H.R. 3429 and H.R. 398Eld by the Subcommittee on Energy and Air Quaiitthe House
Committee on Energy and Commerce, March 25, 2004.

"2See extended discussion at Joseph S. Hezier's:Bmget and Financial Management Improvements ti\Nihglear Waste
Fund (NWF) Background report to the Blue Ribbon CommissinorAmerica’s Nuclear Future, May 2011.
http://www.brc.gov/index.php?qg=library/documentsfonissioned-papers
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combination of measures was identified as one wf fisasible interim steps for dealing with the fimgd
problem in DOE’s 2001 update of the AMFM repGjtEach is discussed further below.

Changethe Timing of Nuclear Waste Fee Callections. Under the current approach, the entire

1 mill/lkwh fee is collected from contract holdeexh year (the total collected amounts to approxigat
$750 million per year) and deposited in the Tregsadependent of the amount actually appropriated
from the Fund for use by the waste management anegFhat annual revenue stream is counted in the
budget baseline as an offset to mandatory spendimigh raises the criticism that the fee is simpiyng
used to reduce the budget deficit instead of &initended purposes. This criticism becomes marieac
as the gap between annual fee payments and apgiiopsi from the Fund widens. Figure 11 shows the
large and growing gap between cumulative nucleatevie receipts and appropriations from the NWF.
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Figure 11. Cumulative Nuclear Waste Fees, BudggtiBsts, and Appropriations.

As discussed above, deficit control legislation fadkral budget rules now make it extremely diffica
access those funds for use by the program, angldéigh to increase access to the growing balantieei
Fund will be difficult to pass under existing PAYG@es. The longer annual fee payments continue to
accumulate in the Fund, the greater that budganbadg challenge will be.

To stop the flow of waste fees to an inaccessibb®ant in the Treasury, and to put an end to the
perception that the fee is simply being used tar the federal budget, the Administration should
adopt an approach proposed by the Secretary ofjzirel 998 as part of a litigation settlement
concept’® The proposal was to change the timing of fee paysii@to the NWF through administrative
action so as to match the annual flow of cashtimoFund with actual spending from the Fund in supp
of nuclear waste management activities. In this@ggh, DOE would offer to amend its contracts with

3 Alternative Means of Financing and Managing theilZin Radioactive Waste Management Prograis. Department of
Energy, August 2001, DOE/RW-0546.

4 Data source: Office of Civilian Radioactive Wabtanagement Office of Business Management, Sumnfapyagram
Financial & Budget Information as of January 311@0

8 Alternative Means of Financing and Managing theil@in Radioactive Waste Management ProgranS. Department of
Energy, August 2001, DOE/RW-0546, Fig. 3.
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utilities to allow utilities to retain the portiaf the 1 mill/kwh fee that exceeded the annual
appropriations level. As soon as the federal gawemnt began to accept waste, utilities would pay the
deferred fees plus interest at the Treasury rdte. NWPA gives the Secretary of Energy authority to
establish procedures for the collection and payroétite fees, and the principle that fee paymeatshe
deferred until delivery of waste has already bestaldished with respect to payment of the one-feas
required for spent fuel generated before the Aat passed’ Any changes to fee revenues resulting from
this administrative action would have no PAYGO iwig& However, by ending the practice of counting
revenues from the entire 1 mill’kwh fee in the betdgaseline, it would substantially ease the PAYGO
burden associated with subsequent legislative mttidransfer fee receipts to an independent
organizatior® Furthermore, tying annual fee collections to acgropriations for the waste program
would strengthen the rationale for reclassifying feceipts as a discretionary offsetting collegtishich

is the second step required in the recommendedrinfending approack’

Reclassify Waste Fee Revenues from Mandatory to Discretionary: As noted in the text box on page

46, the White House OMB decided to “split” the NVW#th fee receipts on the “mandatory” side of the
budget and expenditures on the “discretionary” §sibject to budget controls), following passagthef
Balanced Budget and Emergency Deficit Control Act@85. Subsequent amendments to that Act placed
appropriations from the Fund under the spendingapggticable to all domestic discretionary programs,
even though the Fund was self-financed. Becauseetegpts had been placed on the other side of the
mandatory/discretionary firewall, they could notdieectly used to offset spending from the FundaAs
result of these actions, spending from the Fundfarged to compete with other spending programs
(which did not have dedicated funding sources)dpace” under discretionary appropriation caps.

The above-described step of splitting fee collextiby itself does not address the budget balancing
problem. A second step is required to reclasstfyeeithe fee receipts or NWF spending so that brgh
on the same side of the mandatory/discretionargdipg firewall. DOE’s 2001 AMFM update
considered both options—reclassifying program spends mandatory and reclassifying fee revenues as
“discretionary offsetting receipts” (which alloweim to offset appropriations for the program)—and
concluded both were feasible. It appears to the@uimittee that the latter approach is preferaliees

it would establish a funding process similar ta tiged to fund the NRC (i.e., primarily through ufees
that are set at the level of annual budgetary aityhestablished in appropriations bills). To implent
this approach, the Administration would re-classifyste fee receipts from mandatory to discretionary
Current practice would require OMB to seek the corence of the Congressional Budget Office and
relevant Congressional budget committees for tttisa. In addition, appropriations language woukd b
required to credit the fee to the appropriatiomhslanguage could and should be included in the
Administration’s FY 2013 budget propo$al.

The two-step approach we propose would accompdigéral things:

» It would stop the continued build-up of the corpfishe NWF, preventing the PAYGO challenge
to future legislation from getting worse than itegdy is.

» By eliminating surplus collections, it would adds@ke concern of utilities and public utility
commissions about the misuse of the fee and Fubdltmce the budget instead of for the

8 Joseph S. Hezir, “Discussion of Timing of Paym@friiWF Fees,” presentation to the BRC Sub-Committed ransportation
and Storage,” January 3, 2011, Washington, D.C.

72001 AMFM Update, p. 19.
8 Hezir, op. cit.

® Ibid.

802001 AMFM Update.
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purposes of the NWPA. Instead, the surplus feentevevould go into utility escrow funds that
would be available when needed to meet the opeadtasts of disposal, when program
expenditures can be expected to exceed fee receipts

» It would facilitate adequate appropriations for gnegram in the near term by giving
appropriations from the Fund (up to the amounheft mill/kwh fee revenues) a net budgetary
impact of zero, since the appropriation would bredlly offset by the collection of an equal
amount in fee revenues. As noted above, a sinplaircach is already being used to fund the
NRC.

» It would enable a lower PAYGO score for any subsegiegislative action that would affect the
use of fee revenues by lowering the baseline piiojeof fee receipts for federal budget
purposes.

» Finally, it would demonstrate the determinationhaf federal government to make the funding
mechanism established in the NWPA work as origyraliended.

There are also several things this two-step astiounld not do:

» It would not reduce Congress’s role in the budgetess for the waste program. Under current
practice, OMB would seek the concurrence of thegBessional Budget Office and
Congressional budget committees for reclassify&egréceipts, appropriations language would be
needed to credit fee receipts against approprigtimmd Congressional appropriations committees
would continue to control the annual level of paogrfunding through the appropriations
process. Legislation will be required to remove thinding from the annual budget process while
retaining an appropriate degree of external ovetsifprogram spending, as recommended
earlier.

» It would not increase access to the corpus of W8-NThis is an issue that must be addressed in
subsequent legislation since DOE'’s existing comsradth utilities create a legal obligation for
the federal government to ultimately expend thesel$ for the waste management purposes for
which they were collected.

« It would not adversely impact the discretionaryding of any single program or agency since the
changes would occur on the mandatory side of tigéty although it would—by removing
projected fee revenues from the budget baselined-ttea very small percentage increase in the
federal government’s nominal annual budget deficit.

Another important need that would be unaffecte@fbyrts to separate the NWF from the Congressional
budget process is the need for rigorous progransighg. On the contrary, we believe that such a
separation—to be acceptable to Congress and thie-ptrhust be coupled with strong provisions to
ensure that the waste management program is baplgrnented effectively and is making appropriate
use of the NWF fees with which it has been entdisierersight issues, including, in particular, finel
oversight issues, are discussed at length in #ndqrs section.

6.5 Paying for the Defense Waste Share

The preceding discussion has addressed only thiemporf waste program costs that are attributadle t

the management of commercial waste and that adef@aihrough the nuclear waste fee and NWF. Since
current policy presumes that national defense wasilkbe disposed of in a repository developed
pursuant to the NWPA, a portion of the costs offttagram are paid directly by appropriations frdma t
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national defense side of the federal budfetsing a methodology for allocating costs between
government-managed nuclear materials and commevaistes that was first published in 198DOE’s
2007 Fee Adequacy Assessment estimated the defease of total program costs at 19.6% for 28507.
(The defense share adjusts each year as assumgltiemge.)

Steady progress on implementing a disposal solwibmequire that appropriations for the defenbarg
are made as needed to pay the full cost of thedipf defense wastes. Historically, appropriation
from the defense side of the waste management bhdge not been nearly as constrained as those from
the civilian side. Since the inception of the peogrthrough the end of FY 2010, defense appropniatio
(in nominal dollars) amounted to $3,756 million quamed to $6,837 million from the NWF, just over
35% of the total, although the defense share af fsbgram cost over the life of the repository was
estimated in 2007 as 19.6%. In the last 10 fisealy, defense appropriations have representeda¥er
of total appropriations for the waste progrdhGiven this history, it is not clear at present tay

special provisions are required in order to entheeappropriations to cover the defense share of
repository costs will be available when neededinftiture® However, once it becomes necessary to
fund the construction of a repository, consideratitight be given to mechanisms like multi-year
appropriations (as are sometimes used with larfgnde procurements, such as for the constructiam of
aircraft carrier) that would enhance the abilityctory out an expensive and complex constructiojept
in a timely and cost-effective manner.

As discussed earlier in this report, current pfangommingling defense and commercial waste aseda
on a 1985 evaluation that showed a $1.5 billiori adgantage to that approach and no significant
offsetting disadvantages. However, a number of ldpweents in the 25 years since that analysis could
conceivably alter the assumptions used to arriteatconclusion. Examples might include the shwtdo
of all activities that used to produce defense tégtel waste (which had the effect of making degens
waste disposal a well-defined and bounded tas&)sticcessful licensing and operation of the WIPP
facility, the establishment of site clean-up conmeaihts that required DOE to remove defense wastes
from some sites where they are currently storedd3pb, the increasing unreliability of appropriasdor
the commercial share of waste disposal costs, disagents about whether or when commercial SNF
would be disposed of, and the need to start ova&inamn a process of finding a repository site urider
NWPA.

In view of these developments and in view of thieeptial complexities of requiring a new waste
management corporation to balance the competindsnefecommercial and national defense
“customers,” and to deal with two very differenhéling arrangements (mandatory fees and discretionar
appropriations) while avoiding cross-subsidizatithe, conclusions reached in 1985 concerning the
desirability of co-disposing defense and commemedtes in the same repositories might warrant
reexaminationNote: As directed by the Commission Co-chairman at the®@Rieeting on May 13,

81 Section 302(b)(4) stipulates that “No high-lewadioactive waste or SNF generated or owned by apgrtiment of the United
States .... may be disposed of by the Secretaryyimepository constructed under this Act ... unlesshslepartment transfers to
the Secretary, for deposit in the NWF, amountswadent to the fees that would be paid to the Secyetnder the contracts
referred to in this section if such waste or sjeatwere generated by any other person.” In pracfunds for the defense
wastes have been appropriated directly to the prodor use each year, with no surplus to be deggitthe Fund.

852 FR 31508.

83 Fiscal Year 2007 Civilian Radioactive Waste Manageniree Adequacy Assessment Refub8. Department of Energy
DOE/RW-0593, July 2008.

84 |nformation provided by DOE to the BRC. Blue RibiRequest 1-6-2010 final.docx.

8 Just as the fees paid by utilities to date areitee in determining whether they are fully “paidl"dior purposes of being able
to begin delivering waste for disposal, so shoh&ldefense waste appropriations to date be credigetermining when the
defense share has been fully paid.
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2011, the Subcommittee will investigate whether th® should consider reversing the decision made in
1980s to comingle defense and civilian wastes fispdsal.

6.6 Key Findings

» The existing nuclear waste fee and NWF have nattfoned as intended to provide the waste
program with adequate and stable funding. A sefiegtions by successive administrations and
Congresses has had the effect of decoupling thectioh of revenues through the nuclear waste
fee from the appropriation of funds to carry owt furposes for which the Fund was created.
These problems have materially contributed to #ilere of the federal government to meet its
contractual obligations and the resulting large gmaving financial liabilities for damages that
are paid by the nation’s taxpayers.

» The fact that waste management needs have to cemjibtother priorities in DOE’s annual
budget request and in the Congressional apprapme&process has created budget uncertainty
and instability that have undermined DOE'’s abildymeet waste management program
objectives.

» There have been numerous legislative proposalsctease access to the fee revenues and the
NWF. However, efforts to address this issue arepticated by larger budget considerations.

» Pending a more comprehensive legislative solutlwere are nearer-term administrative options
for changing the timing of fee collections in wakat re-establish the intended linkage between
these revenues and the purposes for which theptreded —at least for those fees that will be
collected going forward. The Administration shotd#te these actions in its FY 2013 budget
proposal.

* Workable means must be devised to ensure thaetlhevaste management organization can
access the corpus of the NWF as needed to meee¢ fiutoding needs, taking into account the fact
that these needs can be expected to fluctuateioveand to “peak” at higher-than-average
levels during certain years, especially as theactonstruction of waste management facilities
commences.

» The costs of disposing of defense wastes are [r&dtly by appropriations from the national
defense side of the federal budget. For the lagea@s, defense appropriations (as a share of total
waste program appropriations) have exceeded, thany, the defense share of program costs
(according to DOE estimates of the relative maglsitaf defense waste to civilian waste disposal
costs).
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7. ANEW APPROACH TO SITING AND DEVELOPING FACILITI ES
FOR NUCLEAR WASTE MANAGEMENT AND DISPOSAL

In this section, we turn from the need for newitnsbnal leadership and adequate funding for th®.U
waste program to another central element of owmeeendationsthe need for a new approach to
siting and developing waste stor age and disposal facilities.

U.S. and international experience suggests thaira ftexible, consent-based approach is essential t
achieve more timely, cost-effective, socially adedpand ultimately successful facility siting cares
than have been typical of the U.S. waste managepregtam to date. The subcommittee has sought to
learn from these experiences through public hesgrivigits to other nations, reviews of the sciéntif
literature, and Commission-sponsored paffersdditional Commission-sponsored papers on facilit
siting are still under development and will helfoim the recommendations on siting included in the
final report of this subcommittee.

The remainder of this section provides contextratidnale for designing an improved process to site
permanent disposal facilities. We believe that mbsit all, of these lessons learned would alsplato
the siting of other facilities (i.e., centralizedarim storage facilities and reprocess/recycldifi@s).

7.1 Lessons Learned from Repository Programsto Dat e

Section 2 of this report describes the checkersityi of U.S. nuclear waste management policy in
general and of the Yucca Mountain repository progestablished under the 1987 NWPAA in particular.
As is evident from even a cursory overview, therdds one of frequent regulatory and legal deddloc
extreme political controversy; steadily escalagngject costs; and delays measured in decades.tBeen
WIPP facility, which is now operating with broadcld and state support and is generally viewed as on
of the DOE program’s successes, took much longeotaplete than originally planned and was
eventually opened only after many years of regwyadind legislative wrangling. In the case of Yucca
Mountain, of course, the process was even moraidgsbnal. The problems that plagued Yucca
Mountain from the outset are not hard to identify:

» Short-circuiting of the initial site selection pess that had the effect of tainting all subsequent
state-federal interactions over the project;

e Overly prescriptive requirements and rigid deadlitteat made it difficult to respond to
stakeholder concerns; and

* Inconsistent program leadership and execution.

8 Commissioned papers can be foundmatv.brc.gov For example, sedluclear Waste Facility Siting and Local Opposition
Report commissioned by the Blue Ribbon Commissidineerica’s Nuclear Future and prepate; Michael GHare,

University of California, Research assistance lapéla Alloisio & Kelly Gorton January, 2011 — 02/2011
http://www.brc.gov/index.php?g=document/nucleartedacility-siting-and-local-opposition-report-corssioned-blue-ribbon-
commissi

Public Beliefs, Concerns and Preferences Regarttindlanagement of Used Nuclear Fuel and High LBeelioactive Waste
Hank C. Jenkins, Smith Center for Risk and Crisaniilgement, Center for Applied Social Research, é&sity of Oklahoma
February 2011 - 02/12/2011 http://www.brc.govsitefault/files/documents/hank_jenkins-smith_br@eguafinal.pdf

Social Distrust: Implications and RecommendatianSpent Nuclear Fuel and High Level Radioactive #asanagement -
Prepared for the Blue Ribbon Commission on Amesidaiclear Futureby Seth P. Tuler, Ph.D., Social and Environmental
Research Institute, Greenfield, MA and Roger Esp&son, Ph.D., George Perkins Marsh InstitutekQlaiversity,
Worcester, MA - 02/23/2011 http://www.brc.gov/siigefault/files/documents/brc.social_trust.17fepdifl.
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All of these flaws only served to exacerbate whas arguably the most important and most enduring
problem of alll the fact that the project was strongly opposednftioe time Yucca Mountain was named
in 1987 as the only site to be studied, by the nitgjof Nevada residents and by the state’s palitic
leaders.

In contrast to Yucca Mountain, experience withWik°P facility in New Mexico suggests that having a
community that demonstrates sustained supporefoirgy as a potential repository host, and a state
government that is willing to allow the decisionkirey process to proceed, can make all the diffexenc
Starting in the early 1970s and continuing to thesent, elected officials and other community lesdte
and around the WIPP site made it abundantly clean the outset that they approved of the developmen
and use of the facility to dispose of TRU wastduisTinwavering local support helped to sustain the
project during periods when federal and state dger@ad to work through disagreements over issues
such as the nature of the wastes to be disposedpldnof different entities in providing oversighhd

the standards that the facility would be requiecheet. That said, the path to successfully licenand
opening WIPP was anything but straightforward anidlq On the contrary, it involved years of legal,
regulatory, and political activity and complex, ntgtions between the State of New Mexico and the
federal government. No one could have designegribeess that was ultimately followed ahead of time
nor could that process ever be replicated. WhattheP process affirmatively demonstrates, howeger,
that with adequate patience, flexibility, and podt and public support, success is possible.

Experiences with repository programs in Finlande8en, France, and Canada likewise underscore the
importance of a transparent, consent-based apptbatis built on a solid understanding of societal
values®” Although the issue of how to dispose of nucleaste in France was a major national issue by
1960, it was not until the early 1990's that thbljpand parliamentarians were given a role in the
decision-making process (prior to this time thecpss was largely controlled by the industry and the
state). Of these four countries, Sweden and Firdeadonsiderably further along in selecting and
developing a repository site; however, Canada pes/perhaps the closer analogue to the UnitedsState
in terms of political structure and culture.

In Finland, plans to develop a geologic disposeilifg for SNF at the island of Olkiluoto have the
support of the host community, Eurajoki, which ebbive vetoed its selection as a repository?site.
Finland’s dforts to site a deep geologic repositaryd undertake associated environmental impact
assessments began in 1983, when the governmeetiiasmajor policy decision on the management of
SNF and on the schedule and process to be ussdlémting a final repository sité¢ The siting process
entailed three steps. First, a country-wide screpsfudy was undertaken between 1983 and 1985. This
was followed, from 1986 to 1992, by preliminaresitvestigations. In the third phase, from 1993
through 2000, detailed site investigations andremvhental impact assessments were conducted for fou

87 Another country that has grappled with the sitssyie is Germany, which in the late 1990s commissian expert committee
(not unlike the BRC) to look at the problem of reasl waste. The German committee developed a reljastraightforward plan
in which the siting organization was to do an aliicreening of the entire country for geologicallytable sites, based on a short
set of criteria. From the subset of potentiallytahlie sites, weighted criteria were to be useedace the number of potential
locations to five. At that point, the five affectetlinicipalities were to be asked whether they wisieego forward with a more
detailed evaluation. The hope was that at leaststtes would survive this next cut, and assumingayal could be obtained
from the local communities, the plan was to buid tinderground facilities for further technical bisés in preparation for a
final decision. However, because of a change oéguwent, the German plan was never implemented.

8 Under Finland’s Nuclear Energy Act of 1987, thesent of the host municipality is required for angjor nuclear installation
(including reactors as well as repositories). Thasal acceptance was a necessary prerequisitafodecision in principle to
approve the Olkiluoto repository. Interestingly,emha proposal for the Olkiluoto repository firstrmup for a vote by the local
town council, it was vetoedhttp://www.finlex.fi/fi/laki/kaannokset/1987/en198990.pdf

8 Like the U.S. program, the Finnish program inchlidesiting schedule. However, that schedule allopetsiderably more
time than in the U.S. case: The schedule set hyigiigovernment in 1983 called for repository cargton to begin in 2010,
and targeted 2020 as the date when used/spentdudd begin to be accepted for final disposal.
Seehttp://www.worldenergy.org/documents/p000915. pdf
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sites. All four sites were found to be technicalljtable for the final disposal of SNF, but locapport
for a repository was strongest in the communitieSuwrajoki and Loviisa where nuclear infrastructure
already existed. Of these two sites, a larger faresurface support facilities was available atifDtio.

In addition, because of the two existing reactd®lkiluoto, a large portion of the country’'s SNRsv
already on the island.

In 1999, Posiva Oy (the company responsible foragang spent fuel in Finland) applied to the Finnish
government for a decision-in-principle to go fordiavith a repository at Olkiluoto. At that pointeth
government requested statements on Posiva Oy'&afiph from the municipality of Eurajoki and from
the relevant regulatory authority. Eurajoki’'s mupé council voted in favor (by 20 votes to 7) ahd
Finnish government followed with a positive decisia-principle in December 2000. After further
discussion, Finland’'s Parliament overwhelminglyfied the government’s decision (by a vote of 169 t
3) in May 2001.

Sweden, likewise, is moving forward with the deystent of a geologic repository for SNF with the
consent of the host community. Initially, Swedeéadrto move forward with an approach driven purely
by technical considerations. SKB, the company taskiéh repository siting and operation, selecteghgi
locations and collected geologic data from thosations without asking the permission of local
municipalities. All eight of those municipalitiealssequently refused to participate in the sitiracpss
when they were eventually asked. Next, SKB aske#ddtunteer communities but in the end did not
receive any. Finally, SKB approached the two tecdihi-appropriate communities that already housed
nuclear facilities. Ultimately, this process workéw 2001, the government approved SKB’s propasal t
undertake a detailed investigation of these twedsi{1) the existing Forsmark nuclear site near the
municipality of Osthammer and (2) Oskarshamn, whiels the site of an underground nuclear research
laboratory constructed in the early 1990s. Of theseoptions, Forsmark was ultimately selectedd82
on technical grounds. The area already hosts a laiglear power plant and an operating repositary f
short-lived low- and intermediate-level radioactivaste.

Importantly, either Osthammer or Oskarshamn coaigklvetoed its selection as a permanent disposal
site for high-level wast&.However, there was a unique feature in the Sweafiginoach, at least so far in
the world. Before the final site decision was mdtere was an agreement that the community not
selected would receive a larger amount of money tha community that was selected. The rationale
was that the community selected to host the remysitould realize additional economic benefitsthia
form of construction activity, infrastructure infe®nts, permanent jobs to operate the repositagy, a
ancillary development (e.g., research and fabooatcilities, etc.). Ultimately, the community mea
Forsmark will receive approximately $60 million foosting the repository, while the community at
Oskarshamn, which was not selected, will receiyg@pmately $180 million for participating in the
siting process. At this point, the anticipatedtstiate for repository operations is 2023.

Canada’s Nuclear Waste Management Organization (KD)Mas formed in 2002 after the failure of a

decades-long, technically-oriented effort to esshibh repository. NWMO has adapted lessons from the
Finnish and Swedish experience to its approacli¢tear waste management in Canada. The very first
step taken by the NWMO was to ask how its attemptetvelop a repository would be any different from

% The Swedish Act on the Management of Natural Ressugives municipalities a veto over siting pesmiivhile the
government has the right, under certain circumsso disregard such vetoes, neither SKB nor #edsh Parliament favored
siting a repository without the consent of the stelé municipality. The government’s choice notxereise its override
authority, in other words, represents a discretippalicy decision. SKB RD&D Programme 1998, p. 30
(http://www.skb.se/upload/publications/pdf/RD&D98vkeidf), and Rolf Lidskog & Ann-Catrin Andersson, The ragament of
radioactive waste: A description of ten countriesg//www.edram.info/en/edram-home/joint-activétistatus-report-skb-

report/index.php p. 71.
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those of the past. The conclusion was reached\MANO should first seek to understand the deeplgthel
values of citizens, and only then review its opgiamlight of that citizen input.

Members of the Disposal Subcommittee have had paramity to hear firsthand from leaders of the
Canadian, Finnish, and Swedish nuclear waste mar&ageprograms. Members also heard from local
government officials during a visit to Finland a&deden in October 2010 and to France in February
2011. In contrast to the U.S. situation, theseci@ls expressed a high degree of confidence isithe
identification and selection processes used tadéogaepository and in the institutions respondibte
implementing and overseeing those processes. Tressed that several elements were critical in
establishing a foundation for trust:

e Aclear and understandable legal framework

« The availability of financing for local governmermsd citizen organizations that wish to be
engaged in the process

» A concerted effort to promote knowledge and awassé the nuclear waste issue and plans for
addressing it through vehicles such as:

0 Seminars, study visits, and reviews conducted bydbal government
o Information to and consultation with local inhabits
0 Socioeconomic studies and evaluations of impacteaal businesses

* Openness and transparency among and within theingsiting organization, the national
government, local governments, and the public.

How these elements might be included in a new ambrdo siting facilities for nuclear waste and gpen
fuel management and disposal in the United Statteeisubject of the next section.

7.2 Key Elements of a Phased, Adaptive Approachto  Siting and
Developing Facilities

Based on the history of waste management effolterat and abroad, the Subcommittee believes that
the United States must commit to flexibility, candtimprovement, and the continuous incorporation o
lessons learned in its efforts going forward. “lréag by doing” has produced substantial improvement
in the reliability, safety, and performance of coemoial nuclear reactors in the United States. dtdlao
contributed to an impressive track record of sefegport and handling with respect to the transfer
defense TRU wastes to the WIPP facility in New MexiCompared to the prescriptive approach used in
attempting to develop a repository for spent fuel high-level waste at Yucca Mountain, other natien
notably Canada, Sweden, and Finland—appear toibg Better with an adaptive, staged management
approach.

The notion that a phased, adaptive approach coattlpe better outcomes for this nation’s nucleastava
management program also is not a new one. In amarapsive 2001 report on the status of efforts to

“na presentation before the Commission, Liz Dawd#l, former President of the NWMO, summarizeddhganization’s
perspective this way: “We believed that fundaméynthle selection of an approach for long-term mamagnt was really about
developing a contract between science and soaeatgntract that would allow all of us to continoebenefit from technology,
but also would mitigate risk and, most importanéipuld respect the values of our citizens.”
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provide for the disposition of high-level waste apent fuef? the National Academies concluded that
“geological disposal remains the only long-termugioh available” and recommended that national g/ast
management programs “should proceed in a phasgté@vise manner.”

As a follow-on to this report, DOE sponsored a seddational Academies study to detail options for a
staged program. The resulting report, publishe2Did3?° described two approaches to staging:

(1) “Linear staging, involving a single, predeteneil path to a well-defined end point, with stages
viewed as milestones at which cost and scheduteresiewed and modified as needed” (this is the
approach that in the Academies’ view characterthecturrent U.S. program); and (2) “adaptive stggin
which emphasizes deliberate continued learningrmpdovement and in which the ultimate path to
success and the end points themselves are deterimrenowledge and experience gathered along the
way.”* The report concluded by recommending that adagstaging should be the approach used in
geologic repository development.

The Subcommittee concurs strongly with the Natigkeddemies’ recommendation. In our view,
moreover, events since 2003 only bolster the aarsa phased, adaptive approach because they
demonstrate that without political buy-in and trysbgress toward a resolution of the nation’s e/ast
management challenges cannot be sustained. Puysimgpbelieve a phased, adaptive approach is more
conducive to building and maintaining public suggdor the long and demanding process of locating,
designing, constructing, and operating facilitiesthe management and disposal of nuclear materials

One important implication of pursuing an adaptitaggg approach is that the focus is on initial
operation of a repository rather than on rapidspdsing of a large inventory of wastehis follows

from the National Academies’ description of therataderistics of a successful geologic repository
program, one in which, among others, is that ‘@hivaste emplacement has taken place with plans for
reversibility.”

It is very important to recognize that these regmients in turn imply a need for substantial busterage
capacity in the waste management system. Suchrloafacity would decouple the program’s ability to
accept waste from the emplacement of that wasae@pository for permanent disposal. This in turn
would provide the flexibility needed to develop esjtory capacity in a more gradual and stepwise
manner. Issues concerning the role of storagesircaeessful, integrated waste management system are
being addressed by the Transportation and Stordgmmmittee.

Explicit recognition that a repository will be démeed in stages, and that later stages will incaigo
lessons from earlier ones as well as new technmbghprovements that become available, also iraplie
the need for robust investments in continuous lagrgoing forward. This would include sustained
support for science and technology developmentddsaimprove the operation of the waste management
system.

92 National Academied)isposition of High-Level Waste and Spent Nuclesel|FThe Continuing Societal and Technical
ChallengesSummary, 2001.

%3 One Step at a Time: The Staged Development of Giedkepositories for High-Level Radioactive Wastational
Academies, Washington, D.C., 2003.

% One Step at a Time: The Staged Development of Giedkepositories for High-Level Radioactive Wabtational
Academies, Washington, D.C., 2003.brief summary,
http://www.brc.gov/sites/default/files/documentsnane_step_at_a_time_summary.pdf

% «If adopted, Adaptive Staging would lead DOE to acHs more strongly on achieving the degree of tieehand societal
consensus needed to begin waste emplacement, tiadineon the emplacement of all wasterie Step at a Timep. 7-8.

% |bid., pp. 22-23.
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Features of Adaptive Staging

Every first-of-a-kind, long-term, and complex prdjelevelops in stages. With time, stages and sééed
are inevitably revised in light of experience amdwledge gathered along the way. However, many
national repository programs, including the U.8véso far set rigid milestones to full-scale waste
emplacement and repository closure.

The National Academies’ 20(3ne Step at a Timeport recommends adaptive staging, a flexible
approach where the “ultimate path to success andrild points themselves” are outlined at the bagin
of the program and all parties, including stakebmddacknowledge that the program can be reviséd a
progresses. Adaptive staging is less “error-prahah a rigid approach, ensuring that early dectsam
not commit the project to a path that later praweppropriate or unsafe. It also allows the current
generation to manage waste using the best avakablegledge without foreclosing options if future
generations decide to take a different approach.

A central feature of adaptive staging is a serfeseessment periods or “decision points.” Durhegse
periods, project managers actively collect anduatalinformation, including stakeholder input, to
develop options for the next stage of the projeassess the safety of the repository; make timgiinfys
public; and engage in dialogue with affected comitiesand other stakeholders.

According to the 2003 report, adaptive staginghsracterized by the simultaneous presence of seve
attributes:

1. Commitment to systematic lear ning. Project managers intentionally seek, are opeartd,Jearn
from new knowledge and stakeholder input. Stageslesigned specifically to increase available
scientific, technical, societal, institutional, amgerational knowledge.

Flexibility. Project managers are able and willing to reevaleatlier decisions and redesign or
change course when new information warrants.

Reversibility. Project managers are able to abandon an eaaliergmd reverse the course of actionfto
a previous stage if new information warrants.

Transparency. The decision-making process and the basis foses are documented and
accessible in real-time and plain language totakeholders.

Auditability. Documentation for the basis of decisions is cotepded made available to all
interested party for review purposes.

Integrity. Technical results are accurately and objectiveported and all uncertainties, assumptiofys,
and indeterminacies are identified and labeled.

Responsiveness. Project managers seek and act on new informatiartimely fashion.

It is important to emphasize that the presencbegd elements is not meant to delay the progranobut
allow and encourage learning from experience. Altfoadaptive staging may result in higher initial

costs and a slower pace of waste emplacement ipetianing, it can be more efficient—from both a
cost and time standpoint—over the long run becaws®ws for potential problems to be corrected
before they become expensive and time consuming.
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7.3 Specific Steps in an Adaptive, Staged Facility  Siting and
Development Process

Experience in other countries and from the WIPHifain the United States suggests that the
identification of potential host communities in ataptive, phased, and ultimately consent-basecekgsoc
should start with the implementing organizationamaging expressions of interest from a large warie
of communities that have potentially suitable ggglto host a safe and secure disposal facilitythse
communities become engaged in the process, themgpiting organization must be flexible enough not
to force the issue of consent while also being/fptepared to take advantage of promising oppdrasi
when they arise. Throughout, meaningful consultatiith stakeholders to inform of the siting process
and make needed adjustments (much as was done by¥MO in Canada) will be critical to building
credibility and confidence in the implementing origation.

Affected states, tribes, and communities will reedsly expect incentives for helping to address the
important national issue of nuclear waste managerierbe most effective, such incentives must be
provided in ways that are creative and attentiviaéir symbolic content. In addition, neighbors and
others impacted by nuclear waste management fesilieed assurance of reasonable compensation for
real costs. Experiences in Sweden, Finland, amivilsre have shown that it may not be possible @n ev
advisable to specify such incentives and fundsraiptf rather, in keeping with an adaptive approach,
these determinations are best left to the disceretfdhe implementing organization and potentiadtho
governments—including communities surrounding tbgt ltommunity. These stakeholders will be in the
best position to determine what incentives are bpfiropriate and in their best interests.

Prior to launching the consent-based siting prqaessmplementing organization should developta se
of basic initial siting criteria designed to ensthrat time and resources are not wasted in thesfigagion
of sites that are clearly unsafe, unsuitable gppnapriate for waste facility development. For amste,
these criteria could eliminate sites where valuatileerals are abundant or where are drinkablerwate
resources exist, or sites that are too difficukkxgavate. At the same time, it will be important t
communicate plainly with local communities and staidders about the nature of the risks involved in
hosting a facility and about options for addressing managing those risks. As the siting process
continues and as various candidate sites passitiigalescreening criteria, additional sets ofteria
should be applied to eliminate all but the mostadalé sites for further characterization. Obviously a
candidate site is characterized in greater andgrdatail it will be necessary to demonstrateamy

that the preliminary criteria are satisfied, butthll applicable environmental, health and safaiyl
other requirements set forth by the responsiblaleggry authorities can be met.

The Subcommittee takes the view that any site,igealit has met all regulatory requirements and has
been selected with consent at a local and sta¢d $ould require no additional approval, including
Congressional approval This approach is consistent with an overall framevthat gives the new
implementing organization—subject to Congressiavaksight— the authority to make binding
agreements with regard to developing key parth®@htclear waste management system. As with other
details of establishing a new management appraaetia aew implementing organization (see discussion
in the previous section), the specific requiremémtsnoving forward with a particular site wouldveato

be set forth in new legislation.

Lastly, the Subcommittee recommends that pilot, ge&l demonstration facilities (including an itusi
research and demonstration laboratory) be locatdwaroposed disposal site as part of repository

7 Unless provisions of an agreement would requitbtahal legislative authorizations not alreadyyided in the law
establishing the waste management organization.
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construction. Pilot facilities will make it possébio conduct tests aimed at improving operational
efficiency and safety and demonstrating retrievgbiAn underground test laboratory or a demonistrat
alcove will help ensure a continuing commitmenR®&D for the purpose of confirming and improving
performance and safety and to reduce residual taictes.”®

We recognize that reasonable milestones are impddkeep the program focused and ensure that it i
moving forward. The Finnish waste management progtamonstrates the usefulness of milestones as a
mechanism to help sustain steady and meaningfgrgss. As an adaptive phased approach requires both
clear programmatic planning and flexibility, we oemmend that the implementing organization establish
reasonable time horizons for the major stageseoptbgram. As one example, the implementing
organization might contemplate a stage of, saypo® years to accomplish site identification and
characterization and to conduct the licensing ac€&he implementing organization will be respolesib

for setting overall and intermediate milestonesdach stage of the process. Of course, unforeseen
circumstances will occur and siting could takeragker or shorter period of time. This is why thegoeom
requires flexibility. Program milestones shouldli&id out in a regularly updated Mission Plan

(as discussed earlier) to allow for review by Cesgr the Administration, and stakeholders, and to
provide verifiable indicators for external overdigiithe organization’s performance. Any needed
changes would be presented in Mission Plan re\dsionreview as appropriate.

7.4 Support for Participation

A noteworthy feature of the Swedish repository pangis that funds from the nuclear waste
management organization are set aside to be awtrdwh-governmental organizations (NGOs)
involved in the siting and repository developmemttcess. These funds are used by the NGOs to
investigate technical and other aspects of thesanalaste management program.

In the course of the Subcommittee’s deliberatiomsny participants and commenters emphasized the
importance of citizen participation. As a letteithe Commission from the South Carolina Governors’
Nuclear Advisory Council and others stated, “ctizmvrticipation results in better and quicker decis
that are accepted by the larger public.”

This contention is supported by a 2008 report efNlational Academy of Sciences, titled “Public
Participation in Environmental Assessment and Degiblaking,” which concluded: “When done well,
public participation improves the quality and legécy of a decision and builds the capacity of all
involved to engage in the policy process. It call® better results in terms of environmental igpahd
other social objectives. It also can enhance &ndtunderstanding among parties. Achieving thesdtse
depends on using practices that address diffisultiat specific aspects of the context can présent.

For a complicated and technically-involved issie the development of a nuclear waste repositbey, t
inability of citizens and citizen groups to acctes necessary technical expertise can be a majoetbt
participation. In a large country like the Unitethtes, sheer distance can also be an issue; importa
meetings, conferences, and other events are rgghkdd in far-flung locations, and travel and |auy
expenses can be beyond the means of individualgranghs who would otherwise wish to participate.

Perhaps even more important, states and affectachooities—in order to gain trust and confidencéhim
decisions taken by the waste management orgamgzatitust be empowered to meaningfully participate in

% This is very well demonstrated in Sweden wheffirsttan underground rock laboratory was creatddoAThe National
Academies One Step at a TiMeeport (described in the previous chapter) recemits that a demonstration alcove be
developed early in the operational phase in pdnaltd other underground operational activities.

% For this reason, the BRC has provided fundindéyr NGO and community stakeholder to travel tal#hberative meetings.
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the decision-making process. This means beingoiosition to evaluate options and provide substantiv
input on technical and operational matters of direlevance to their concerns and interests. Adoghyg
we believe it will be important to provide fundify independent monitoring and testing on the cdeug
repository site, provided that such activities dbinterfere with the waste management organization
activities or compromise the integrity of the sft&(This limitation is needed because one importagams
of testing used in characterizing potential remogisites is drilling boreholes, which have thegoial for
degrading the isolation capabilities of the sitdhdir location is not carefully controlled.)

In sum, the Subcommittee believes that a new UaStevmanagement organization should adopt the
Swedish practice and set aside funding for padtan by citizens, citizen groups, and other NGD®
availability of funding should be widely announaat reasonable criteria should be established stgain
which to evaluate applications for financial sugpor

7.5 Role of States, Tribes, and Communities in an A  daptive,
Consent-Based Siting Process

It has long been accepted that states, tribeslogatigovernments should play an important rolsifimg
nuclear waste management and disposal facilitteéss one early study put it: “If the federal govermh
is to make progress toward a permanent solutidgheofadioactive waste problem, it cannot go it elen
citizens will insist on assurances (other than faldessurances) that proposed actions will notlirevo
undue risks to the host staté&.”

In the debates leading up to the original NWPA @82, Congress considered a wide range of optians fo
formalizing the states’ role in repository sitingreth merely providing for consultation to giving s a
complete veto over proposed projects within thenders. Ultimately, the formula adopted in the NWPA
included provisions for “consultation and coopeamafi combined with some state oversight rights and
the ability to veto a proposed site. The state Mabavever, was subject to Congressional override—an
option that was exercised when Congress overrogadidés veto of the Yucca Mountain site in 20672.

In the United States so far, states have genersigted—in some cases very strongly—efforts ® sit
high-level waste and spent fuel disposal and awayH-reactor storage sites within their bord8t8y
contrast, some local governments and tribes haeed these facilities more positively—and in some
cases have supported them strongly—primarily orbttsés of anticipated job creation and economic

190 5ection 116 of the NWPA provides for grants tdestand affected units of local governments foumliper of purposes,
including “any monitoring, testing, or evaluatioctigities with respect to site characterizationgreoms with regard to such
site,” while Section 117 adds the proviso “excéait such monitoring and testing shall not unreasigriaterfere with or delay
onsite activities.” Funding for monitoring, testjray evaluation activities is also provided foreaffed tribes. Under these
provisions, over $4 million was provided to Inyou®y, CA for the Inyo Regional Ground Water Moniitgy Program, and over
$31 million was provided to Nye County, NV for ai@we & Verification Program that included the Nyeunty Early Warning
Drilling Program, which provided data used in thec&¥a Mountain project (Office of Civilian RadioaatiWaste Management
Office of Business Management, Summary of Prograrari€ial & Budget Information as of January 31, @01

101 For example, a report from 1980 on the subjeattedi out that states have a “constitutional resipditg to ensure the health
and safety of their citizens,” as well as “jurigtha over local authorities and land use,” and tates therefore believed “it is
both undesirable and impartial for disposal procesltio be wholly federally determined” (Pat Chaatd John Bowman,
Radioactive Waste Management: State Concerns, AriRepthe Office of Technology Assessment fromArademy for
Contemporary Problems, p. 3, 1980).

102M p. 11.

103 An absolute state veto had been opposed by the Benning Council established by President Cotprovide advice on
intergovernmental relations, as well as by othérS. Congress Office of Technology Assessment, Miaugethe Nation's
Commercial High-Level Radioactive Waste, OTA-O-1MHBrch, 1985, p. 180.

104 The state of Nevada’'s bitter opposition to theppeed Yucca Mountain repository is well known, iliier examples abound.
In Utah, efforts to site a private centralized atgr facility were blocked when the Utah delegasioocessfully pushed for
Congressional designation of a wilderness aregptieaented access to the proposed site. Utah hi®lacttion despite its
tradition of hostility toward past federal effottsdesignate wilderness lands and national monwsweittin the state.
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development benefits. Indeed, some of the mostastipp communities have been those with a long
history of hosting nuclear facilities. Local suppdrowever, has not usually been sufficient to oware
state-level opposition. This suggests that to lbeessful, a new waste management organizationfindst
ways to address state concerns while at the sameectipitalizing on local support for proposed fties.

What those concerns might be and how the tensidresént in the federal-state and federal—tribe
relationship might be successfully navigated ifedlént siting contexts is impossible to anticipate
advance. Clearly, locating and constructing a paenadisposal facility for SNF and high-level waste
will require complex and possibly lengthy negotiag between the federal government and other
relevant units of government. The Subcommittee lcmies that the roles, responsibilities, and autiesri
of local, state, and tribal governments must barguortant element of those negotiations. Further, w
conclude that all affected levels of governmerg.(docal, state, tribal, etc.) must have, at aimim, a
meaningful consultative role in important decisicandditionally, states and tribes should retain—or
where appropriate, be delegated—direct authorigr agpects of regulation, permitting, and operation
where oversight below the federal level can be@sed effectively and in a way that is helpful in
protecting the interests and gaining the confidexfadfected communities and citizens. We recognize
that this approach represents a departure froragheoach taken toward Yucca Mountain in the 1987
NWPAA. We also recognize that defining a meaningfull appropriate role for states, tribes, and local
governments is far from straightforward, given ttet Atomic Energy Act of 1954 grants the federal
government exclusive authority to regulate the pssi®n and use of all radioactive materials, inoigid
wastes. Nevertheless, we believe it will be esaktttiaffirm a role for states, tribes, and local
governments that is at once positive, proactivd,amstantively meaningful without increasing the
potential for further conflict, confusion, and deldn discussions about how one might strike this
balance, the concept of “meaningful consultatioas bkmerged as an important term of art—one that can
and has allowed for a more or less expansive viestate and tribal roles and responsibilities under
different circumstances.

Here, as in other aspects of facility siting, itristructive to look to the WIPP experience, siticd
project was controversial at the state level fonyngears despite strong support from the local<bad
business community. After years of delay and statieral disagreements, an important breakthrough
came when Congress required EPA (not DOE) to ettt the facility met applicable standards for
permanent waste disposal, including requiremendgiuthe Resource Conservation and Recovery Act
(RCRA) for the disposal of mixed hazardous andaactive wasté® This meant that the State of New
Mexico retained authority to regulate mixed wasté&/#PP and that the New Mexico Environment
Department had to issue a Hazardous Waste Faedityit for the repository. Even though the statke di
not have direct regulatory authority over the radiove components of the waste being brought to the
facility,'® this development made an enormous differenceringef giving state officials and residents
beyond the local community confidence that thelitsiaivas safe. Similarly, DOE’s decision to work
cooperatively with Carlsbad and the Western Govstrgssociation to develop a safe transportation
program for WIPP was extremely helpful in addregs¢mansportation-related concerns. The resulting
Western Governors’ Association WIPP TransportaBafety Program Implementation Guide includes
many procedures that would otherwise be considendca-regulatory” and could not be mandated by
the states without federal consent. And finallg dstablishment of the federally-funded, university
housed Environmental Evaluation Group was impotfiangaining the trust of state officials and the
local community because it provided an independadtcredible source for technical information and
review of the WIPP project.

195 Mixed waste is waste that contains, in additioraffioactive materials, materials that are defagthazardous under RCRA
(an example would be a chemical such as toluene).

198 Current federal law—including aspects of the Atofhergy Act, the Commerce Clause, and the dootfine
intergovernmental immunity on federal reservatiomss-the effect of preempting almost all forms afestegulation over a
high-level waste facility.

Disposal Subcommittee (DRAFT report) 63 May 2011
Blue Ribbon Commission



Trust, in fact, is often the core issue whenevBexint parties are involved in a complex adjudicat
process—and it can be especially difficult to simstehen much of the power or control is viewed as
being concentrated on one side. In a recent netweteaformer Governor Michael Sullivan of Wyoming
pointed to a lack of trust as one of the centialés that led him to veto a proposed monitoreeretle
storage facility in Wyoming in 1992. According teetarticle, Sullivan said that “the same problelnag t
existed 20 years ago still exist today. Among thethe lack of trust that western states have ®f th
federal government to either follow through on agderm policy or to actually work in a state’s own
interest.*®” The WIPP example suggests that having some defjdieect state- or local-level control

(in the WIPP case, this was possible through RC&#)be helpful in instances where faith in federal
agencies is lacking. In some cases, states hagaquiformal agreements with the federal government
that can be enforced in the courts, if necessar$985, for example, the State of Idaho enteramlant
agreement with DOE and the U.S. Navy that allowEED®ship a limited quantity of used fuel from the
Navy’'s nuclear-powered fleet to INL for interim sige over a 40-year period. The agreement also
obligates DOE to move all used fuel into dry sterbg 2023 and to remove all naval used fuel from
Idaho by no later than 2035. If DOE fails to me®y af the agreement milestones at any point, tageSt
may ask the U.S. District Court to halt any furtbeed fuel shipments to INL. The State of Washingto
recently entered into a similar agreement with DfdEcerning the storage of wastes at Hanford.

The same issues of trust, consultation, and coatie in the context of the federal government’s
interactions with Indian tribes, another importatatkeholder group in the context of nuclear waste
management decisions. In fact, because many eaxiatid proposed nuclear sites are either on or near
tribal lands, tribal governments have been involveduclear technology and nuclear waste issues for
decades. The 1982 NWPA requires consultation wéttes and affected Indian tribes and specifically
addresses the participation of tribes in reposisitifig decisions. In the wake of the 1987 NWPAA,
several tribes expressed interest in exploringptssibility of hosting nuclear waste on at leasitrd@rim
basis. As was the case with local communities, lvewehese expressions of interest generally midst wi
opposition at the state level.

Unlike local communities or state governmentsgsihave a unique “government-to-government”
relationship with the United States. Their rightriake their own laws and be governed by them is
limited only by their status as dependent domesgtions and by federal law. States have a limibdelin
Indian affairs. They do not have the power to ratgiindian tribes or tribal lands unless such pewee
delegated to them by the federal government. Sifg&, moreover, federal policy has supported tribal
self-determination. This means that meaningful atiaon with tribal governments is required in the
development of federal policies and practices iy impact tribal lands, people, or resources. The
existing State Tribal Government Working Group (S¥VG) provides an example of one mechanism for
facilitating regular consultation between states tmitbes and the federal government. Establishd®89
at the request of 10 state governors, the group trénclude 15 states and 10 tribes who would meet
with DOE to discuss the federal government’s clgamctivities at facilities that have been or aik fzart
of the nation’s nuclear weapons complex. STGWG nmets twice annually. As with states, some
precedent also exists for giving tribes a degreegdlatory control over specific facilities or esations

in the nuclear waste management system. In 198Shlbshone-Bannock Tribe attempted to stop the
shipment of commercial spent fuel across its regen in Idaho. A lawsuit resulted and while theite
concluded that federal law (in this case, the Himas Materials Transportation Act) did not allowe th
tribes to ban spent fuel shipments from crossieg thnd, it did allow them to develop regulatidos
those shipments.

Besides conducting a process that is consent-bxaedparent, and responsive to state and local
governments’ need for meaningful input and conitalill be important to demonstrate that the dieris

107 hitp://wyofile.com/2011/02/sullivan-i-was-right-ieto-nuclear-waste/
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to host a facility can deliver real benefits (eamimand otherwise) to the state and local community
These policies will help maximize project benefitshost communities and boost confidence that
decision-makers are in touch with local values emrtterns. In the past, DOE often did not make the
most of these opportunities. For example, WIPP masaged for years by DOE personnel located in
Albuguerque rather than at an office in Carlsbaat tige facility. It was only late in the procesattbOE
relocated its top WIPP management to Carlsbadwides the TRANSCOM tracking system used in the
transportation program was originally based ouDak Ridge, Tennessee. It was later relocated to
Albuguerque and finally moved to Carlsbad in 208®ilarly, DOE maintained its headquarters for
Yucca Mountain in Las Vegas, nearly 100 miles fitbwn proposed repository.

In addition to locating waste management-relatéidides in the affected state and community, these
states and communities could also be given prefergnthe siting of other federal projects

(provided they are otherwise suitable to host thwegects). Section 174 of the NWPA already recuiire
the Secretary of Energy to give “special considenatio proposals from states where a repository is
located” in siting federal research projects, drat uthority could be broadened to include othaiom
federal investments and activities, such as othergy-related development and demonstration pject
or laboratories. This approach can provide addifitenefits to host communities and states without
requiring new appropriations or increasing the oéstiready planned programs or projects.

In sum, whatever the specific authorities and resemiof a given community, state, or Indian tribe,
experience shows that determined opposition ateug} of government can at a minimum significantly
complicate and delay, and in many cases defedteHess to site a facility. In this context, & difficult

to overstate the importance of support for a fgcir site at the state, tribe, and local leveMobsly,
public acceptance is not the only criterion; tacbasidered, any site must also meet safety anditzath
criteria and other requirements).

The Subcommittee therefore recommends that theepsdor allowing host communities to make initial
expressions of interest must carry no obligationsraust make the barriers to expressing such bitase
low as possible. A constructive engagement periogtine flexible enough that the implementing entity
does not need to force the issue but can remdindrépared to take advantage of siting opportesiti
when they arise.

The Subcommittee recognizes that more than one comtyn state, or tribe might be affected by a
proposed repository. The waste management orgamizstiould therefore be directed to consult withh an
state, affected unit of local government, or Indidme that it determines may be so affected and to
include any reasonable and appropriate provisielasimng to their interests in negotiated agreemexsts
the Nuclear Waste Negotiator was directed and erapeto dg’®

The NWPA provides for states to be able to veta@OEEBselected repository site (or storage site) tout i
also allows for Congress to override such a velbe Subcommittee, however, is recommending a very
different type of consent-based site selectiondawklopment process. We believe that this approach
would obviate the need for a state-level veto, fissthe veto/override provisions of the NWPA wonidd
have applied to a repository or MRS facility sitacbugh the Nuclear Waste Negotiator process
established in the 1987 amendments.

Finally, to engage in meaningful consultation orttera related to nuclear waste storage, transpodt,
disposal, and to carry out their proper regulatotgs and responsibilities in this context, lostéte, and
tribal governments need access to sound, indepeadentific and technical expertise. The example o
the Environmental Evaluation Group in the WIPP eshtinderscores how important it is that all partie

108 NWPA, Sec. 403. (b).
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to the negotiation over future nuclear waste diapfagilities be empowered to critically review @son-
relevant material, reach their own conclusionsstartiiate their decisions, and exercise their gagioes
in a constructive and effective way.

7.6

Key Findings

U.S. and international experience suggests thaira ftexible, phased, and consent-based
approach is likely to achieve more timely, coseetive, socially accepted, and ultimately
successful facility siting outcomes than have kgpital of the U.S. waste management program
to date. Programs in Canada, Finland, and Swedgmarticular, offer useful insights for
redesigning the U.S. approach to siting.

Site screening criteria should be developed paahé siting process by a new implementing
organization in consultation with stakeholders.

The new waste management organization should pensible for establishing overall and
intermediate program goals and milestones. Thesls gnd milestones should be articulated in a
regularly updated Mission Plan. The need for cigerls and milestones to ensure that the
program is moving forward must be balanced withrtbed for flexibility to ensure that the
program can adapt to unforeseen circumstances.

Any site for a consolidated interim storage or pament disposal facility that has met all
regulatory requirements and has been selected eattsent at the local and state level should
require no additional approval, including Congresal approval.

Once one or more sites are selected, pilot, tedtdamonstration facilities (including in situ
R&D facilities) should be located in parallel wibkher underground activities and operations
undertaken at the site(s) to improve performancesafety and reduce residual uncertainties.

States, tribes, and local governments have an apiorole to play in siting and developing of
regulations for nuclear waste management and disfeslities. That said, the Subcommittee
believes the veto/override provisions of the NWP&uld not be needed in the context of the
kind of consent-based siting process we have peabdsxperience with the siting of nuclear
facilities and other controversial infrastructutggests that giving affected state, local, andtrib
governments a degree of input and control in régofadecision-making is critical to winning
their support.

The waste management organization should consthitamy affected state, unit of local
government, or Indian tribe, to include all reaseand appropriate provisions relating to their
interests in negotiated agreements. The rolespnsdgilities, and authorities of local, state, and
tribal governments must be an important elemettt@hegotiations with these governments.

For a complicated and technically-involved issite the development of a nuclear waste
repository, the inability of citizens and citizerogps to access the necessary technical expertise
and to cover other expenses (i.e., traveling totimgs) can be a major barrier to participation.
For this reason, making funding and other resouréesluding access to independent sources of
scientific and technical expertise—available tasthgroups will be critical to enabling their

active participation in the siting process.
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8. REGULATING THE PERFORMANCE OF WASTE MANAGEMENT
FACILITIES

The 1987 NWPAA state that “the federal governmexst the responsibility to provide for the permanent
disposal of high-level radioactive waste and speistear fuel to protect the public health and geéetd
the environment.... Appropriate precautions mustlern to ensure that these [radioactive] materials d
not adversely affect the public health and safatythe environment for this or future generations.”

The NWPA charged EPA and NRC with developing anplémenting regulations to ensure that this
responsibility would be mét? Under the Act, EPA is responsible for issuing ‘getly applicable
standards for protection of the general environrfremh offsite releases from radioactive material in
repositories.” These standards apply to the manageand storage of waste during the operational
period, as well as to the performance of a displasdlity during the post-closure period (i.e. eaftvaste
is no longer being actively emplaced). The Act asects the NRC to issue “requirements and cateri
to be used in approving construction, operatiod, @osure of repositories. These criteria, whicty mat
be inconsistent with the standards issued by ERAt nequire a repository to use a system of maltipl
barriers and must include any restrictions on éteavability of the emplaced waste that the NR€mig
appropriate. In addition, the NRC is responsiblerégulations dealing with nuclear materials safeds
and security and with protection of facility workdrom radiological exposures. Other categories of
worker protections are the responsibility of OSHAe remainder of this section discusses the
regulations for final disposal, safeguards and sigc@and operational health and safety.

8.1 Issues and Challenges in Setting Regulatory Sta  ndards for
Disposal Facilities

The greatest challenges in developing regulationghi disposal of high-level waste and spent felalte
to protecting public health and safety policy anel énvironment over the extremely long time periofds
concern after a repository has been filled andedlo$his section discusses these challenges asdlagy
to the role of regulations in assuring that thdtheend safety objectives of the NWPA are met by an
future facility for the long-term disposal of higgwel radioactive waste in the United States. Wgirbby
reviewing the general aims of geologic disposahréisulated in international policy guidance.

In its 2006Safety Requirementsport, the IAEA elaborated on the basic aimseafiggical disposal:

» To contain the waste until most of the radioaciviind especially that associated with shorter
lived radionuclides, has decayed;

» Toisolate the waste from the biosphere and totaotially reduce the likelihood of inadvertent
human intrusion into the waste;

» To delay any significant migration of radionuclideghe biosphere until a time in the far future
when much of the radioactivity will have decayeqld a

» To ensure that any levels of radionuclides evehtuaaching the biosphere are such that possible
radiological impacts in the future are acceptably.|

19 EpA also has sole responsibility under other latjen for regulations to address other types of-radiological health risks
and environmental impacts.
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The IAEA also went on to state, however, that “Bima of geological disposal i®tto provide a
guarantee of absolute and complete containmenisatation of the waste for all time” (emphasis adide

The task for regulators is to translate these gglaéms into specific “standards,” by which we méaa
technical performance requirements that must betarigtense a facility for the safe disposal of Shifel
high-level waste. Governmental authorities in a benof countries have developed such standards; in
addition, leading international organizations sastthe NEA™ and the IAEA have published useful
recommendations or guidance in this area. A suofelgese efforts reveals considerable variatiothén
details of different countries’ approaches, as asla number of common themes and emerging trends.
This section summarizes recent general guidanéepaspects of disposal regulations for geologic
disposal from the IAEA and NEA, as well as currepproaches in individual countries like the United
States, Canada, Finland, and Sweden.

It should be noted that pursuant to the NWPA ardeguent legislation, EPA and NRC have established
two sets of federal regulatory standards for highlleagioactive waste disposal repositories in théedh
States (see text box on the following page). Wthiéxe are differences between them, both are dénera
seen as highly protective of human health and mlre@ment. One set of standards was developed
specifically for Yucca Mountain. The other set trglards applies to all other sites and was esdignti
complete by the time Congress directed the devedopiwf Yucca Mountain-specific standards in 1992.
The standards would, unless changed in formal rakémg, be applied to any future disposal concept or
site.™! Since there was a substantial evolution in regeygbhilosophy during the development of the
Yucca Mountain regulations, it is to be expecteat the regulations for other repositories, finalize
nearly 20 years ago, would be revisited to supiherdevelopment of repositories at new sites in the
future. In the discussion of regulatory issues @mgroaches in this section, therefore, we will foon
relevant aspects of the Yucca Mountain regulatiheing most representative of current thinking.

8.1.1 Health Protection Objectives

Since long-term protection of human health is dnth® core functions of geologic disposal,
effectiveness in limiting the public’s future expios to radioactivity is generally considered toobe of
the most important criteria used in deciding whethenove forward with a particular repository sited
design. In the United States and internationally, ¢ieneral approaches to limiting exposures haea be
proposed for nuclear waste repositories:

1. A dose-based or risk-based standard (the two aengally equivalent in practice) that limits the
exposure to individuals resulting from radiatioteeses from the repository; or

2. Arelease-based standard that limits the amouradibactive material that is allowed to escape the
repository.

To date, several countries and international adyibodies have developed numeric criteria—either in
the form of a dose constraint, a risk limit, or stimes both—for human health protection in the erint

of geologic disposal. (The only example of primegljance on a release-based standard is EPA’'s 8 CF
Part 191, applicable to repositories other thancéudountain''? Dose constraints are commonly given
in millisieverts (mSv) per year (where 1 mSv equdl® millirems), while risk limits are typically
expressed in terms of the probability that an eggdasdividual would suffer adverse genetic or Healt

19The NEA is an agency of the Organization for EgnitoCooperation and Development (OECD), which idelithe world’s
major industrialized economies.

11 EPA portion of the general standards are alsdepf the WIPP and are currently in use there.

112 Thjs standards has been successfully applieceaMiPP.
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impacts (i.e., cancer). Dose constraints can beerted to risk limits and vice versa (e.g., a dose

U.S. Repository Regulations
“Generic” EPA and NRC Regulations

EPA standards for all sites other than Yucca Mauardee defined under 40 CFR Part 191,
“Environmental Radiation Standards for Managemedt@isposal of Spent Nuclear Fuel, High-Level
and Transuranic Radioactive Wastes” (with additidimaplementing criteria” specifically for WIPP
found in Part 194.33). This regulation was firsuisd in 1985, remanded by a federal court for
reconsideration of certain provisions, and reissnek®93 to apply only to geologic repositoriesesth
than Yucca Mountain (see below).

The core of Part 191's disposal standard is a ‘@omntent” requirement designed to protect population
by limiting the cumulative releases of key radidaeisotopes over the 10,000-year period following
closure of a repository. Compliance is to be denrated by use of quantitative performance assessme
that take into account “all significant processed avents” to show that there is a “reasonable
expectation” (not absolute proof) that cumulatigkeases for a number of specific isotopes will have
low likelihood (less than one chance in 10 for lekeases and less than one chance in 1,000 foerhigh
releases). The EPA regulation also includes arwvigaal protection requirement, which stipulates floa
10,000 years there should be a reasonable expecthtt no member of the public will receive anuain
dose greater than 15 millirems (150 microsievedsisidering only the undisturbed performance ef th
repository (rather than all significant processed @vents, as required for the containment stajdard

NRC regulations for all sites other than Yucca Maimare defined under 10 CFR Part 60, “Disposal of
High-Level Radioactive Wastes in Geological Reas.” These regulations were originally issued in
1983 (before EPA's standards had been completetjeasised in 1987 to reflect the NWPAA Act of
1987. NRC's regulation incorporates EPA’s generafiplicable standards by reference, and includes
additional performance requirements for specifretividual barriers in the repository system.

More Recent YuccWountain Regulations

The Energy Policy Act of 1992 directed EPA to isanendividual dose-based standard for Yucca
Mountain, based upon and consistent with recomntenmdaby the NAS. The process to develop this
EPA standard (40 CFR Part 197) and matching NRQeimenting regulations (10 CFR Part 63) was
complexd it involved the NAS study, multiple lawsuits, anabgéher court remand that required EPA to
reconsider certain provisions it had initially posed. Thus, it was not completed until 2008. Tha EP
Yucca Mountain standard limits doses to membethapublic (not total releases of specified radiwac
materials) and extends to 1,000,000 years (consigiith a recommendation of the NAS study), with a
15 millirem limit for the first 10,000 years and.@0 millirem limit thereafter. The NRC Yucca Mouimta
regulations incorporate the new EPA standard aag tire performance standards for individual
repository barriers that are contained in the gemegulations (10 CFR Part 60).

Based on recommendations developed by the Inter@tCommission on Radiological Protection,
current NEA and IAEA guidance recommends a dosetcaint of 0.3 mSv/year. Dose limits in place for
different countries’ waste management programsedrmgn less than 0.1 mSv/year up to 1.0 mSv per
year—an order of magnitude difference. (By commarisegulations for the proposed Yucca Mountain
repository in the United States established ananmak dose constraint of 0.15 mSy for the first
10,000 years and 1.0 m3¥for the period after 10,000 years and up to lioniliears:*¥) Howeverthe

13 The recommended dose limit for members of theipditdm all practices is an effective dose of 1.8win a year. The
0.3 mSv criterion for a repository is derived thghwa process called apportionment, which dividegdtal dose limit into a
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stringency of a given standard depends criticatly only on the numeric level of the standard butten
timeframe over which it is applied, the methodoltimt is used to demonstrate compliance, and the
standard of proof (or level of confidence) thatéguired for the demonstratioiach of these parameters
is discussed further below.

8.1.2  Regulatory Timeframe

The long-lived nature of the radiological hazardgubby SNF and high-level waste creates a tension
between the objective of protecting future generetion the one hand, and the inherent practical
difficulties of making very long-term predictionb@ut human and natural systems on the other hand. A
a result, the question of appropriate timescalepdioposes of risk assessment and regulatory cangai
determinations remains a subject of active natiandlinternational debate.

The longest regulatory compliance timeframe contated in existing national-level programs

(United States, Belgium, Germany, and Switzerlamd) million years. In the United States, the EPA
initially proposed a compliance timeframe of 10,8@@rs for the proposed Yucca Mountain repository;
however, this limit was later increased to 1 milligears.™ Meanwhile, several countries have not yet
decided this issue, while others have opted fortshtimeframes (10,000 to 100,000 years) or awbide
the use of a hard “cut-off” altogether.

NEA and IAEA have not issued guidance on timefraratthough the IAEA has cautioned that “[c]are
needs to be exercised in using the criteria beybadime where the uncertainties become so lamge th
the criteria may no longer serve as a reasonalsis f decision making®. Different approaches to this
issue could include developing different kinds atecia for different timeframes. For example, RBimdl
has developed specific release limits for seveffdrént types of radionuclides to apply in thedderm,
beyond the period for which the dose constraintieppAlternatively, a practical goal for very long
timeframes may be to demonstrate that the propfesddy is at very low risk for catastrophic
disruptions leading to large releases of radio#ygti\long these lines, Swedish regulations calldaisk
analysis that illustrates “the long-term developtradithe repository’s barrier functions and the
importance of major external disturbances...suchaghguakes and glaciations” beyond 100,000 years,
but also state that “a strict quantitative comparief calculated risk in relation to the criterifam
individual risk in the regulations is not meaningfiCompliance Methodology

8.1.3 Compliance Methodology

As critical as the form and stringency of the stadd to be applied to a disposal facility is theisien

about what approach or methodology will be usedietermine whether they have been met. As discussed
earlier (see text box on page 69), current U.Sulegipns rely primarily on a compliance demonstrati
based on a probabilistic performance assessm@noject repository performance for comparison with
guantitative standards. Over the last decade, hexvéhe concept of a “safety case” has become

smaller limit for any individual practice so thhgettotal from all allowed practices would be beltw overall limit. EPA
adopted the total limit for the very long term tihea a view that it would not be necessary to afiomother human-produced
sources of exposures in the far future.

114To put these numbers in perspective, the NatiGoahmission on Radiation Protection estimates thaaverage American is
currently exposed to approximately 6.2 mSv (620ireihs) of radiation per year, of which roughly thialfrom natural
background sources and half is from man-made source

e.

15 The change came in response to a legal challdraygiog that EPA was required by law to follow teeommendation
issued by the NAS in 1995 that compliance shoulchbasured at the time of peak dose within the gesf@eologic stability
for Yucca Mountain, which the NAS found to be oe tirder of 1 million years.

198 AEA, 2006,Geological Disposal of Radioactive Waste: Safetyuiements
118 |AEA, Geological Disposal of Radioactive WasteEA Safety Standards Series No WS-R-4, IAEA, Vier?06
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increasingly prominent,’ Definitions of this term vary, but the generalddevolves integrating multiple
arguments and lines of evidence that together lauddnvincing qualitative and quantitative casetlfier
safety of the proposed facility over the relevameframe(s) rather than relying primarily on qutative
calculations to show compliance with narrow numeriteria**® (While U.S. regulations make reference

to DOE’s “safety case,” the fact that this refeonccurs only once—in the context of “the data,
assumptions, and modeling upon which DOE basasf&ty case, and upon which the Commission bases
its licensing judgment$**—underscores the centrality of quantitative modagiinthe current U.S.

approach to compliance demonstration.)
8.1.4  Standard of Proof for Compliance Demonstratio  ns

The "standard of proof" for compliance demonstratis well as for the selection of an implementatio
approach, should be viewed as integral to a long-tepository performance standard. While EPA
repository regulations (both general and Yucca Maiarspecific) require the use of quantitative
performance assessments to show compliance withtitateve standards, they also recognize the
inherent limitations of such assessments. In igsitinitial repository standards, EPA stated that
“unequivocal proof of compliance is neither expdater required because of the substantial uncéigain
inherent in such long-term projections.” Thus, Agency instead required only a “reasonable
expectation” that compliance will be achieved. ER&uded the same standard of proof in the Yucca
Mountain regulation.

EPA explicitly chose not to use the traditional NR@ndard of proof, “reasonable assurance,” fer th
post-closure compliance demonstration becausehitzse “reasonable assurance” (which was developed
in the context of operating facilities under actinstitutional controls during their lifetimes) “has come

to be associated with a level of confidence that ma be appropriate for the very long-term anaéiti
projections that are called for by [the disposahdard]. The use of a different test of judgmembézant

to acknowledge the unique considerations likelgg@ncountered upon implementation of these disposa
standards.” In contrast, NRC used “reasonable assat for both pre-closure and post-closure statelar
in 10 CFR Part 60 and during most of the develograokthe Yucca Mountain regulations. In the final
version of its Yucca Mountain regulations (10 CFRtB3), however, NRC dropped the "reasonable
assurance" standard of proof in favor of "reasamalpectation” with respect to the post-closuréger
while retaining the “reasonable assurance” stanftarthe operation of the facilities during the pre
closure period.

1r See, for example, Rodney C. Ewin§téndards & regulations for the Geological Dispos&Epent Nuclear Fuel and High

Level Wastg prepared for the Blue Ribbon Commission on Aicegs Nuclear Future, March 4th, 2011
http://www.brc.gov/sites/default/files/documentsitegy brc_white_paper_final.pdf

118 Canada’s regulations, for example, call for depieig a long term safety case that combines a safsgssment with
complementary arguments based on (1) appropritgetis and application of assessment strateg@@slgmonstration of
system robustness, (3) the use of complementaiyatuts of safety, and (3) any other evidence ab&lto provide confidence
in the long term safety of the proposed systemil&ily, Finnish regulations call for a safety arstythat includes (1) a
description of the disposal system and definitibhasriers, (2) an analysis of the future evolutadrihe system, (3) definition of
performance targets for individual barriers, (4)dtional description of the disposal system by rsezrconceptual and
mathematical modeling, (5) analysis of activityesses and resulting doses from radionuclides #ratpate the barriers and
enter the biosphere, (6) estimates of the proltegsilof activity releases and radiation dosesragifiom unlikely disruptive
events, (7) uncertainty and sensitivity analysed,(®&) comparison of the outcome of the safetyyaimlwith safety
requirements.

119.S. Nuclear Regulatory Commission, Disposal aftHLevel Radioactive Wastes in a Proposed GeoRgjuository at
Yucca Mountain, NV. Final rule. 55732 Federal RegidNovember 2, 2001 at 55766.
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8.1.5  Other Protection Requirements

Protection of the natural environment (along witht distinct from, human healfier s¢ is widely

accepted as an important objective of geologicadial) however, there has been less convergence
internationally around how to assess this objecive develop appropriate criteria. A recent (20BA
review of regulatory developments pertaining tolggic disposal describes a number of national and
international efforts—some ongoing—to develop wafyaccounting for the long-term protection of flora
and fauna. Meanwhile, existing regulations in Cand&inland, Sweden, Switzerland, and the UK address
impacts on non-human organisms and biodiversityuiitative terms; several countries also requried t
these impacts be explicitly included in future risid performance assessments. In addition, EPA’s
standards for the disposal of high-level radioactiaste and TRU waste include a separate groundwate
standard designed to protect groundwater as anasou

8.1.6  Developing New Standards for New Repository S ites

The Disposal Subcommittee has heard a range obvi®m witnesses concerning the appropriate
regulatory elements to be applied to future gealogpository development efforts. However, we have
not attempted to develop specific recommendationserning the form and stringency of regulatory
standards for geologic disposal facilities in thateld States. It is clear to us that after more tB@ years
of experience developing and applying EPA and N&flilations—both for repositories in general and
for WIPP and Yucca Mountain in particular—the cdti questions have been identified even if there is
not yet full agreement on how they should be ansaésee text box below). The Subcommittee has not
attempted to reach consensus about how to redodge fjuestions since they involve societal value
judgments that should be mediated through the atguy development process. In sum, we believe
existing regulatory authorities—notably EPA and NR€&an draw from an extensive literature and
considerable regulatory experience to make theme@tations that are appropriate and necessary to
guarantee safe and secure nuclear waste dispabéd Tountry.

Without making specific recommendations regardivystandards to be applied to geologic repositories
or other waste management facilities, the Subcotaeitoes offer a number of general principles or
propositions to guide the development of futureutatpns:

1. The standard and supporting regulatory requirenteritsense a geologic repository should be
generic—that is, applicable to all potential sites.

While there may be advantages to developing stdedard requirements that recognize the specific
features and characteristics of a particular sitperience with Yucca Mountain indicates that this
approach can create suspicions that the regulati@nsimply being tailored to make a pre-selected
site work. Generally-applicable regulations are erlieely to earn public confidence. In addition,
having a generic standard will support the effitimmsideration and examination of multiple sites.

2. Regulatory standards and requirements for compiaecnonstrations (including the required level
of confidence in the demonstration or “standargrobf’) should not go beyond what is scientifically
possible and reasonable.

Both the standards themselves and the processaidedhonstrate that they have been met must be
credible to the scientific community and the publibe Subcommittee has heard the view that some
aspects of the current Yucca Mountain regulatiank tredibility in both areas. A specific concesn i
the requirement that the compliance demonstratioprimarily based on a complex quantitative
projection of repository performance for 1 milligears. While making calculations over such a long
time horizon might be appropriate as a part ofldistsing a broader safety case, the Subcommittee
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believes that over-reliance on million-year caltiolas can reduce credibility rather than enhance it
We note again the IAEA’s warning that “care neexdbé exercised in using the criteria beyond the
time where the uncertainties become so large ligatriteria may no longer serve as a reasonable

basis for decision making.”

Whatever the time frame, the standard of proot@mnpliance should likewise be based on what is
scientifically achievable. As discussed above, leodkting sets of generic repository and Yucca
Mountain-specific regulations emphasize that atieqbuoof in the normal sense of the word is not
possible over long time periods. They therefoneussite that compliance determinations should be
based on a “reasonable expectation” that the stdsdédll be met. This is the standard of proof
defined by EPA? and ultimately adopted by the NRC for its Yuccauvimin regulations. The
Subcommittee has heard that this approach hasgreekable in both the WIPP and Yucca
Mountain contexts; accordingly, we recommend thieicarried over into new regulations.

Key Questions in Setting a Regulatory Standard for Deep Geological Disposal

What should the basis be: a desired level of ptioteor what is reasonably achievable using
today's technology?

For how long must compliance be demonstrated?

Who is to be protected—individuals or populations?

What is the desired level of protection?

What is the measure of compliance (e.g., dosemdividuals vs. releases to the environment)~

How should compliance be demonstrated—primarilguilgh quantitative calculations or throug
a broader safety case that involves qualitativeedsas quantitative considerations?

What level of confidence is required?

How should the potential for human intrusion beradded?

How should retrievability be addressed?

Can compliance take credit for institutional cofgrand if so, for how long?
Should groundwater be separately protected?

Should there be performance requirements for seimehts of a repository (e.g., the waste
package or the geologic setting)?

120EpA’s position on reasonable expectation was ehgd as being arbitrary and capricious in theudévisat led to the
remand of parts of 40 CFR 191 in 1987. NevertheEB#\'s position was upheld by the Court: “Giveatthbsolute proof of
compliance is impossible to predict because ofrtherent uncertainties, we find that the Agencygsigion to require
“reasonable expectation” of compliance is a ratiame. It would be irrational for the Agency to uée proof which is
scientifically impossible to obtain. Any such purieal absolute proof would be of questionable véyaend thus of little value
to the implementing agencies. Nor can we say thatprovision is arbitrary and capricious becaaseli afford the
implementing agencies a degree of discretion, sack imprecision is unavoidable given the curstate of scientific
knowledge” (Natural Resources Defense Council .B.P.A., 824 F.2d 1258).
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3. Rules for demonstrating compliance and for docuimgrhe required level of confidence in the
compliance demonstration (i.e., the standard oéfprshould be defined at the same time that the
performance standards are developed.

Rules for demonstrating compliance (including nmreethe standard of proof) are an integral part of
any regulatory standard. These rules should bel@jgs® as a part of the process for developing the
overall standard and should be applied in the Wwaywas expected when the performance standard
was adopted. This is particularly important wheffedent agencies are charged with implementing
the standard (NRC) and setting the standard (ERRAhese cases, the potential exists for different
agencies to apply different regulatory philosopliethe same standafd.

In addition, the subcommittee recommends that gsop#he license application the implementing
organization develop a safety case that descriteefutl extent of data and information, analysig] a
circumstances that underpin the conclusion thaindidate repository site should receive a liceéose
construct and operate. Such a safety case maydmblut should go beyond the traditional
performance assessment. The safety case shouldénalnarrative and be constructed so as to be
understandable to the educated, interested obsghemay not be a subject expert. It should be
organized to take full advantage of all relevafdimation, including that which goes beyond the
narrower regulatory standards. It could includegyasmples, discussion of natural and analogues or
the results of field tests that provide a richett aasier to understand "case" of why the candidate
repository site is likely to meet or exceed reqaiarequirements. In preparing the safety case, all
assumptions, uncertainties, conservatisms, etouléghbe made explicit and the discussion including
sensitivity analyses where appropriate should oelassessments of potential consequences if these
assumptions prove to be incorrect. The regulaatiiority should include the safety case in
reaching a judgment on the suitability and licefigglof a candidate site.

4. Standards for a disposal facility should explicitq¢cognize and facilitate an adaptive, staged
approach to development.

Current EPA and NRC regulations were developedrbéfdernational thinking about repository
development shifted in favor of a more staged, tidappproach (this is also the approach the
Subcommittee is recommending in the United StaWhjle the current regulatory structure is not
necessarily incompatible with a staged, adaptiyeagzeh, future regulations should be designed to
accommodate a process in which decisions aboujresinstruction, and operations might be kept
open beyond the initial license applicatféhin general, adaptive staging could make the licens
process more complex by increasing the numberarigds made in the course of the process. This in
turn would increase the number of regulatory revi#syps and the potential need for license
amendment¥> A revised regulatory structure for future repasitdevelopment should be designed,
with express attention to providing the flexibilitgeded to support this kind of process.

121«ps a historic matter, differences in the NRC &IA standards are rooted in the two agencies’ ghiibical approach to
setting limits. EPA has tended to set very aggvesgoals (often based on best technology) but Bas kery forgiving when
best efforts at compliance with the goals are n{tues: "Reasonable Expectation"). The NRC, on therchand, has set more
achievable, science-based, standards and has bsestnict in enforcing the standards once sets{ttiReasonable Assurance").
Report of the American Nuclear Society on the EPgppsed standard for the Yucca Mountain High L&Vakte Repository,
November 199%ttp://www.ans.org/pi/news/sd/944200800-report.html

122 National Research Counddne Step at a Time: The Staged Development of Giedepositories for High-Level
Radioactive Wast&Vashington, D.C., 2003, p. 92.

12%1bid, p. 91.
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5. Safety and other performance standards and regigashould be finalized prior to the site-selection
process.

If site selection occurs before final performantzndards are defined, there are two risks. Theifirs
that time and effort could be spent on a site shauld have been ruled out as unsuitable earligrein
process. The second risk is one of perception.plidic and other stakeholders could suspect that
standards are being adjusted to fit the site. Thessiderations argue for setting generic standards
that would be applicable to any facility wherevesilocatedbeforeany particular site is selected for
further study. In developing such regulations, hasveit will be important to avoid setting
excessively detailed and rigid requirements thatccprove unworkable when applied to an actual
site or that could have the effect of screeningpmtiéntially suitable and otherwise promising
sites'**The Subcommittee believes there is no reason totavatart the process of developing
generic regulations for future geologic repositaries discussed below, we are not recommending
any change in the current allocation of regulategponsibilities and authorities that would require
enabling legislation. Given that we are recommegdirilexible process for finding new repository
sites, standards development need not delay esmygss on the siting front. Moreover, the fact tha
the regulatory issues to be resolved have beendefiied and extensively analyzed over more than
30 years of EPA and NRC experience in this aredittam fact that some of the key issues have
already been tested in court and in the regulgioogess, should help expedite the process of
developing generic repository performance standards

6. EPA and NRC should coordinate closely in the dgumlent of new repository regulations.

Problems of coordination between EPA and the NR@eireloping repository standards have been
widely cited as having contributed to negative pptions of, and loss of confidence in, the Yucca
Mountain project. The Commission has heard progdsala fundamental redrawing of regulatory
roles and responsibilities for repositories atfduaeral level (e.g., by consolidating all regulgtor
authority in the NRC or the EPA). In this caseréha@ould be no need for coordination between
different sets of regulations. Broadly speakingyé&eer, our examination of the roles of the NRC and
EPA, with respect to nuclear waste management wexdsting law, suggests that while there are
opportunities for improvement in the EPA/NRC regoifg process and in the working relationship
between these agencies, the general division e$ mhd responsibilities that currently exists is
appropriate and should be preserved.

While we are not recommending a change in the adgy roles of EPA and NRC, we believe that
the protracted and sometimes uncoordinated prafetes/eloping current EPA performance
standards on the one hand, and NRC regulatiorimfiliementing those standards on the other hand,
should not be repeated. For example, the Subcop®titis heard testimony that the processes used
to develop standards in the past were confusindrasttating to the publit?®® and that more

12410 1990, in the midst of ongoing debates abouBRa and NRC repository regulations, the Nationes&arch Council

warned against the risks of establishing excessivgid regulatory requirements before data on acsites were available.
Rethinking High-Level Radioactive Waste DisppBalard on Radioactive Waste Management, NatioeakBrch Council,
1990.

125 According to a statement submitted by Steve FrishrtiThe regulatory arena associated with deepoggotisposal of
high-level radioactive waste and used nucleartiaslbeen subject to an array of policy changesigdsin philosophy, and
internal struggles within and between the two aéfdcegulatory agencies — the NRC and the EPA iftkeested and affected
public often has been confused about the roleseofeéspective agencies, and the motivation, scogeneaning of the
regulations proposed, while being confined in thesponses to the review and comment provisiotiseoAdministrative
Procedures Act (APA), and ultimately the federairt® Having been a participant in this procesthatffected state
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coordinated and dedicated efforts are needed ifuthee to draw not only on the expertise of EPA
and NRC but also on input from the knowledgeabldipuWe have also heard that public
disagreements between these agencies over mdtteguatory philosophy can confuse the public
and undermine confidence in the regulatory systéamd that it is important that such disputes be
resolved promptly*?’

The Subcommittee believes that a more coordinatddpen process should be used to develop new
generic regulations for future repositories, arat that any differences in regulatory philosophy
between the two agencies be laid out clearly asdlved as early in the process as possible. We
further believe that actions to coordinate the tgment of new disposal regulations can be
undertaken by the Executive Branch without any tamlthl action needed by Congress.

Specifically, we recommend that the administratdentify an agency to take the lead in defining an
appropriate process (with opportunity for publipu) for developing a repository safety standafd.
The same lead agency should coordinate the impldiem of this standard-setting process with the
aim of developing draft regulations. This procedssuid be designed to accomplish the following:

» A clear definition of the regulatory issues to bealved,

» A comprehensive identification of alternative aggmioes to resolving these issues,

« Athorough and fair analysis of the alternatives,

» A clear explanation of the regulatory choices #ratmade, and

» A shared understanding between the two agenciewidmather stakeholders about the
compliance demonstration methods and standarcbof ginat are to be used in implementing the
standards.

We also recommend that the administration and Gasgensure that NRC and EPA have sufficient

resources to complete this process in a thoroughiarely way. The cost of delays in being able to

move ahead with finding new repository sites watddainly be far higher than the cost of a process
to establish the necessary standards as soon siblpos

government level, for its entire nearly 30-yeatdrig, has been frustrating, to say the least.” Samrof Statement by Steve
Frishman, Consultant, Agency for Nuclear ProjeBtate of Nevada, before the hearing on “A ReviethefDepartment of
Energy's Yucca Mountain Project, and Proposed Lags to Alter the Nuclear Waste Trust Fund (H3R29 and H.R. 3981),”
held by the Disposal Subcommittee of the BRC, Seb&r 1, 2010, Washington D.Qt{p://brc.gov/Disposal_SC/docs/sep-
01_mtg/Summary%200f%20Steve%20Frishamn%20to%20tBB¥sRosal%20Subcommittee.pdf

126 At a hearing in Maine concerning spent fuel staethe shutdown Maine Yankee reactor site, artedlenfficial described
open disagreement between EPA and NRC about whétéinal cleanup standard for decommissioninthefsite should be
15 mrem or 25 mrem. According to this official, leenstituents did not understand the technicaktfasithe disagreement, but
the simple fact that there was a dispute betweengfulatory agencies undermined public confidém¢lee regulatory system
and the ability to safely store spent fuel at theirdd Yankee site. This ongoing dispute betweerE and NRC was also
mentioned in a paper prepared for the CommissioRhyRodney Ewing and described in a GAO repo&000.

127 presentation by Robert Neill, December 2, 2010.

128 For example The Subcommittee has also heard a gabtimt would involve forming a panel of expertsti each agency
and from academia or the private sector to conaycbcess in accord with the Administrative Procegd\ct. The aim would
be to produce a report that could be used as #is fia an integrated set of disposal safety remguia to be adopted by both
EPA and NRC (as was proposed by Steven Frishmiwe &ubcommittee meeting on September 1, 2010 (see:
http://www.brc.gov/sites/default/files/meetingséattiments/summary_of_steve_frishamn_to_the_dispagatommittee.pdf)
Other options such as regulatory negotiations nighpossible.
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7. EPA and NRC should also develop a regulatory fraonkvand standards for deep borehole disposal
facilities.

As noted earlier in the report, the subcommitteediso identified deep boreholes as a potentially
promising technology for geologic disposal thatlddncrease the flexibility of the national system

for nuclear waste management, and therefore mreg&arch, development and demonstration.. While
a regulatory framework and safety standards fop deeeholes would have a large commonality with
those for mined geologic repositories, the techgiemalso have key differences. For this reason the
subcommittee recommends that the EPA and NRC shimvielop a regulatory framework and safety
standard for deep boreholes to support RD&D effiedsling to licensed demonstration of boreholes.

8.2 Security and Safeguards of Nuclear Disposal

Robust security arrangements are needed at stanalgdisposal facilities for spent nuclear fuel aigh-
level waste, as well as during the transport ad¢hmaterials, to prevent unauthorized access daasfic
sabotage or theft. From a security standpointntbst sensitive stages at a deep geological reppsite
when materials are above ground (transported amire-load stage) and during the pre-closure period
when materials are emplaced in the disposal fgcbifit the facility itself is not sealed and cothérefore
be accessed more easily. As the IAEA has recomnaetiuie regulatory authority will need to provide
guidance to the implementing organization concertiire effective application of security measures.
Such measures could include physical protectiontroband accounting, and verification procedures.
Recognizing the importance of international safegsi@ommitments, the United States should ensure
that future geologic disposal facilities are offitfer IAEA safeguards, consistent with the Yucca
Mountain requirements at 10 CFR 63.47

8.3 Occupational Safety and Health

Another important area of regulation for waste ngemaent facilities pertains to the health and saféty
facility workers and personnel, rather than toghatection of the general public. Currently, resgibitity
for occupational safety and health at nucleariféaslis the shared responsibility of the NRC, th8.
Department of Labor’'s Occupational Safety and He@tiministration (OSHA) and (in some cases) the
Mine Safety and Health Administration.

In the United States, experience with constructiviydeep geological facilities, WIPP in the 1986d a
the Yucca Mountain Exploratory Studies Facility B8 the 1990s, provides useful insights for
managing the kinds of occupational safety and headks involved in constructing and operating
facilities of this kind'?° Constructing facilities deep underground is in afiiself a complex undertaking

129 Dyring the construction of WIPP, one constructiarker was fatally injured in 1984 when he fell 0d@et down a 6-foot
diameter borehole. See: “Safety Violations LetMi&®P Worker's Death”Albuquerque Journaluly 4, 1984, p. D-2. Overall
this was the one traumatic fatality in an estimdt@®00 person-working years needed to constredatility. Since WIPP
opened in 2000, there have been no significantlants involving workers. In the case of Yucca Maim concerns were
raised about the adequacy of the industrial hygmneedures in place to protect workers from siéigposure. A study of some
413 individuals (out of almost 3000) who workedvatca Mountain between 1993 and 2002 found thréwitiuals with
silicosis, however all of these individuals hadviwesly worked in mines and two of them had beegdosed before working at
Yucca Mountain, so it was difficult to determine ether and to what extent exposures at Yucca Mauntaght have
contributed to their condition. The other case wagw diagnosis, but that worker also reporteglipos mining experience so
it was not possible to attribute his disease sdtelxposure at Yucca Mountain. The study was peréd between 2003 and
2005 out of almost 3000 individuals who had beeovkmto have worked in some capacity at Yucca Mdartaduring the
study. (Sed\n Investigation into the Silica Exposure of Yubtmuntain Project WorkersSpecial Hearing before a
Subcommittee of the Committee on Appropriations,3¢Bate, Las Vegas, March 15. 2004. Available at:
http://www.gpo.gov/fdsys/pkg/CHRG-108shrg94749/GHRG-108shrg94749.pdfin contrast to Yucca Mountain, the WIPP
facility is mined out of halite (salt) depositshére has not been any study of whether miningenhbs had any adverse health
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that poses inherent risks. The major risks to warke a deep geological repository are the sarnteas
associated with any large-scale underground cartiiruproject; they include, principally, traumatic
injuries from working around heavy equipment anglesives, lung disease from both dust and diesel
exhaust fumes, and noise-induced hearing losst Sktid, current construction procedures and
technologies make it possible to minimize the dkaumatic injuries, suppress dust and other
respiratory irritants, and protect workers’ hearing

Although the overall occupational safety recordidoth the WIPP and Yucca Mountain facilities was
generally better than would be typical for most panable civil engineering work, these projects were
not without risk. During the construction of thdRR facility, for example, one worker fell down lzat
and was killed. This single incident translatdse i fatality rate of about six per 100,000 workyegrs,
or about one-fourth the average fatality rate foméning activities at that time. Also, in 1987 hoist
at WIPP had two near-miss failures even thoughitteof this type of accident had been assesstdwat
very low probability of one in 60 million.

8.4 Key Findings

» Oversight by an independent, outside regulatorcistizal link in ensuring that nuclear materials
are safely managed and disposed of in ways th&girpublic health and the environment.

» Currently, most regulatory responsibility for nierlevaste facilities and activities rests with EPA
and the NRC. Both agencies set standards intededit the potential for members of the
public to be exposed to radiological risks fromleac wastes. EPA has sole responsibility for
regulations to address other types of environmémiadcts and primary responsibility for
regulating the performance of a disposal facilityidg the post-closure period. The NRC is the
primary regulator for the period covering facildgnstruction, licensing, and operation and for
protecting facility workers from radiological expwes. Other worker protections are the
responsibility of OSHA.

» Different countries have taken different approadbdabe multi-faceted and technically complex
task of setting regulatory standards for dispaaailifies. Issues to be decided include not only
the form and stringency of the standard but thefiame(s) over which the standard applies and
the approach or methodology that will be used terd@ine compliance. Over the last decade, the
concept of a “safety case” has become increasprgiminent. Definitions vary, but the general
idea is to integrate multiple arguments and lifesvidence to build a convincing and broadly
understandable qualitative and quantitative casthéosafety of the proposed facility over the
relevant timeframe(s).

» At this time, there are two sets of federal reqariastandards for radioactive waste disposal sites
in the United States. One was developed specififail Yucca Mountain; the other generic set
applies to a repository at any other site and wauhiess changed, be applied to future disposal
sites. Differences between these standards anebettie EPA and NRC approaches more
generally have sometimes emerged as a point oéotioh in past debates over proposed
facilities and policies.

» General principles or propositions to guide theelil@yment of future regulations should include
the following: (1) generic standards and regulateuirements should be applicable to all

impact on workers at WIPP, even though there grafggant salt dust exposures in the facility andrethough exposure to salt
dust is considered a risk factor for cardiovascigdastric and kidney diseases.
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potential sites; (2) compliance determinations &hbe based on the “reasonable expectation”
standard and should not go beyond what is sciealiifi possible and reasonable; (3) rules for
demonstrating compliance should be defined atdheegime that the performance standards are
developed; (4) standards for a disposal facilityustt explicitly recognize and facilitate an
adaptive, staged approach to repository developr{@nsafety and other performance standards
and regulations should be finalized prior to the-sklection process; (6) EPA and NRC should
coordinate closely in the development of new rdpogiregulations and; (7) a regulatory
framework for geologic disposal in deep boreholesds to be developed.

e The current division of roles between the two agEnis appropriate, but coordination needs to
be improved.

» The assessment of whether a candidate repositerynsiets regulatory requirements should be
based in part on the construction of a robust tgafase.”

» Robust security arrangements must be providededge and disposal facilities for SNF and
high-level waste, as well as during the transpbtihese materials, to prevent unauthorized access
or acts of sabotage or terrorism. The United Ststtesild also offer to place all future disposal
facilities under IAEA safeguards.

» Experiences with both the Yucca Mountain Project WHPP demonstrate a good occupational
safety record. However, the additional risks asgedi with emplacing materials underground and
working around packages that contain highly radigaanaterial require an additional layer of
radiological safety requirements and efforts tadoa strong workplace safety culture.

Disposal Subcommittee (DRAFT report) 79 May 2011
Blue Ribbon Commission



9. CONCLUSION

A half century of civilian nuclear power productjand an even longer legacy of defense-relateceaticl
activities, have left the United States with a saibsal inventory of SNF and high-level radioactive
waste. Having benefited from the activities thaiduced these materials, this generation has araéthi
obligation to dispose of them in a safe and envirentally responsible manner and in a reasonable
timeframe. The recent disaster in Japan has dastsa light on our collective failure (over moraith

40 years) to come to grips with the nuclear wastélpm. It reminds us that delay and deferral Aksee
consequences—that the failure to decide is alsridn, with its own costs and risks. Public awess
of those risks has undeniably changed as a reSklikaishima. The problem is not that our political
leaders and government institutions haven't treefind a solution nor is the problem that we lack a
technical answer for managing the hazardous ratieamaterials present. Efforts to site a deep
geological repository for the permanent dispos@MF and high-level waste in the United States date
back 50 years. Deep geologic isolation continudsetthe most promising and technically accepted
disposal option available today. It is also théaptll other countries with civilian nuclear waste
management programs are pursuing with two courtrigaland and Sweden—having already been
successful in identifying sites for deep, minedlggiz repositories The United States has not latcked
understanding, the technology, or even the reseuccinplement deep geologic disposal. What we have
lacked is the collective political will to locateharacterize, and win broad acceptance at alketeld
needed—not only nationally, but also at the local state level—to move forward decisively with ame
more particular repository sites.

The mistakes that have led to the current impasseasy enough to identify. Almost from the begiigni
DOE’s waste management program was hampered by:

* Inconsistent funding,

» Lack of mission constancy,

* Frequent changes of leadership and policy direction

« Inflexible and unrealistic deadlines, and

e Overly prescriptive requirements.
The result was a program that too often fell shbrheeting commitments, that too often failed terspe
in a transparent manner, and that ultimately losttitust of the public and key stakeholders. Sicfrem
this point on will require a decisive break witlstlegacy.
The Subcommittee is making several recommendati@isve believe are critical to getting the U.S.
nuclear waste management program back on tradkriresthe confidence of the American people in
the program, and achieving tangible progress towdomhg-term solution for SNF and high-level waste.
First, we believe responsibility for the U.S. wastanagement program must be transferred to a new,
single-purpose organization. That organization rhase the leadership, the authority, the political
independence, the resources and independent dvetsigpursue its mission effectively and to eksab
a new track record of consistently delivering omaaitments.
Second, resources in the NWF and from the ongaitigation of NWF fees must be made fully available

to the new organization to be used for the purptmeshich they are intended—that is, to provide a
secure and dedicated source of funding to coverdbeof safely managing and disposing of civilian
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nuclear waste. Specifically, this means (1) extingathe NWF from the web of budget rules that have
created an unintended and dysfunctional competitaineen expenditures from the Fund and spending
on other federal programs, (2) removing waste @wgiunding decisions from the annual federal
budgeting and appropriations process, and (3)ngaftill access to the NWF and fees with robust
accountability and oversight mechanisms to enswatethese resources are used effectively to advance
waste program objectives.

Third, a new management approach is heeded tosafatlg site and develop geologic disposal faeititi
and other major components of the waste managesystem. Based on experience here and in other
countries, we concur with an earlier finding by Nwtional Academy of Science that an adaptive estag
approach offers the necessary flexibility and capdor learning and self-correction to successfull
navigate a multi-decade process marked by a higredeof complexity, indeterminacy, and uncertainty.
In the United States, opposition to the sitingatfilities—particularly at the state level—has baen
consistent and often intractable barrier to pragresperience with WIPP and with repository siting
programs in Finland and Sweden suggests that wistepconsent-based strategy that affords statbs an
communities a high-degree of consultation and cbntiay succeed where past efforts have not.

The Subcommittee recognizes that none of these #teps will be easy to implement; nor do they,
individually or in combination, guarantee succ&ag simply, we can’t be sure that what has worked a
other times and in other places will work agaithi@ new circumstances our nation confronts todaly an
in the decades ahead. We are sure, however, #ratigino good alternative to trying. Based orftlie
spectrum of perspectives we have heard, and plarigin light of the ultimate success of the WIPP
facility, the Subcommittee is optimistic that a napproach can work—not only because an indefinite
prolonging of the status quo is unacceptable (whiid) but for a whole set of more positive reason
The key will be to find solutions that serve notyoour national interest, our public policy goasd our
obligation to future generations, but the particilderests of those states and communities tleat ar
willing be a part of them. Our search for thosaiBohs must begin anew and without further delay.
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